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Following upon recent reports of the possible 
occurrence of Aujeszky’s disease in England 
and also in Ireland the suggestion was made 
that it might be useful to bring together some 
of the available information about the con- 
dition for the benefit of the uninitiated. No 
other apology for, or explanation of this review 
appears to be necessary, except to say that it 
has been written so that it may also serve to 
draw further attention to the existence of a 
disease, cases of which might otherwise occur 
and escape detection and full investigation. 

Aujeszky in 1902, in a paper entitled ** Uber 
eine neue Infektionskrankheit bei Haustieren,” 
described his investigations into the disease 
since designated also ‘* pseudo-rabies,” “ infec- 
tious bulbar paralysis” or ‘“mad_ itch.” 
Although, previously, clinical observations on 
cases of a disease in bovines which may have 
been what is now termed Aujeszky’s disease 
had been made, e.g., by Strebel (1889) [cited 
recently by Harvey- and Reid (1938)], and 
even earlier reports may have appeared, no 
experiments had been carried out. All credit 
is due therefore to Aujeszky who was the 
first to show that the disease is transmissible 
by inoculation and to give a full description of 
the symptoms produced in inoculated animals. 
In his original experiments he recovered, from 
a young bull 24 years old, a dog, and also from 
a cat sent to him by Marek, a virus which 
was capable of infecting rabbits, dogs and 
guinea-pigs. He also pointed out that the 
disease was obviously different from rabies, 
judging especially from experiments on 
rabbits: He submitted as the principal differ- 
ences the shorter incubation period, the local 
disturbances and violent reaction, accompanied 
by intense pruritus at the site of infection, the 
relatively short course of the disease, the 
absence of progressive paralysis, the regular 
infectivity of the blood and the fact that sub- 
cutaneous inoculation always leads to infec- 
tion. Since no mention was made by him of 
the finding of Negri bodies, characteristic of 
rabies infection, in the brains of infected 
rabbits it is to be assumed that they were 
sought for and not found. It is, of course, now 





accepted that cytoplasmic inclusions are not 
a feature of the histopathology of Aujeszky’s 
disease, 

The term “ pseudo-rabies” came to. be 
applied to the disease because in early experi- 
ments rabies had been suspected. However, 
in the light of more recent knowledge it is 
obvious that ‘“ pseudo-rabies ” and rabies are 
definitely not related and even the clinical 
analogy is but slight. This designation of the 
disease therefore is what the late Charles 
Nicolle (in ‘* Destin des maladies infectieuses ” 
—-Felix Alean, Paris (1934) p. 56, referring to 
such terms as “ pseudo-tuberculosis ”) would 
have described as an “absurd” name. 
Aujeszky’s disease and rabies appear to have 
little in common except that both are produced 
by viruses which are filterable through filter 
candles or collodion membranes which retain 
B. prodigiosus, have the same particle diameter 
[Galloway and Elford (19386), Elford and 
xalloway (1936)], and produce symptoms 
which are referable to lesions in the central 
and/or peripheral nervous system. 

The term “infectious bulbar paralysis,” 
Marek (1904) has some little justification, for 
in certain animal species, e.g., the rabbit, the 
medullary centres are peculiarly susceptible to 
the virus and it appears that only a minimal 
amount of virus acting for a short time is 
necessary to arrest “their function, Under 
suitable conditions, death may follow immedi- 
ately after the virus reaches the medulla and 
before specific lesions have had time _ to 
develop, Hurst (1933). However, in other 
animals, e.g., the monkey, M. Milatta, and the 
pig, such a peculiar affinity of the virus for 
the medullary centres is not observed. 

“Mad itch” is a term which was given to 
the disease, as occurring in cattle, by farmers 
in North America, owing to the symptom of 
intense pruritus noted in affected animals. 
However, although itching is the cardinal 
symptom in some animals affected with the 
disease under natural conditions and also in 
some infected experimentally, especially when 
the inoculation is made by the subcutaneous or 
intradermal route or into the anterior chamber 
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of the eye, yet it must be remembered that in 
certain animal species, notably the pig, and 
under some experimental conditions, e.g., after 
intracerebral inoculation, itching is entirely 
absent, 


(GEOGRAPHICAL DISTRIBUTION AND EXTENT OF 
OUTBREAKS 


Following upon Aujeszky’s report of the 
existence of the disease in cattle, dogs and 
cats in Hungary in 1902, numerous records of 
the disease in that country, where it might 
be almost described as endemic, have been 
published, e.g., Balas (1908)—rats; Koéves and 
Hirt (19384)—pigs; Von Ratz (1914)—pigs and 
wild swine; Marecis (1933)-—sheep; Szilard 
(1927)*—sheep, dog, cow; Marek (1904), 
Hutyra and Marek (1922)—dogs and cats; 
Hutyra (1910)—rats, ete.; Hirt (19385)—pigs. 

From time to time reports of the occurrence 
of the disease in various other parts of the 
world have appeared. Most outbreaks have 
been sporadic, only a few animals apparently 
being affected :— 

France.—Rossi and Colin (1934), (1935!), 
(19352)—cattle. Cruveilhier, Truche and Viala 
(1936)—cattle. (Sadne et Loire, Ille et Vilaine, 
Haute Vienne.) 

ee gadlataaaaataata| and Patzewitsch (1912)— 
cattle. 

Roumania.—Jonnesco (1934)7—a dog. 

Denmark.—Bang (1932)—cattle, cats and pigs. 

Tunis.—Cordier and Ménager (1937)—dogs. 

North America.Shope (1931) (1935!) (1935?) 
—cattle, pigs. 

Austria.—Gerlach and Schweinburg (1935) 


dog. 
Spain.—Steiner and Lopez (1935)—pigs. j 
South America—(Brazil) Carini and Maciel 
(1912), Kraus, Gerlach and Schweinburg (1926). 
Patto (1932), Braga and Faria (1932) (1934)— 
cattle, sheep, pigs, horses (?). 
Holland.—Burggraaf and Lourens (1932)— 
cattle, pigs, sheep, dog, cat, horse (?). 
Yugoslavia.—Nicolic (1932)—a dog. 





a 





In all the above reports satisfactory experi- 
mental evidence was submitted to prove that 
the disease in question was indeed Aujeszky’s 
disease, The virus was recovered in every 
instance by inoculation of rabbits or other 
experimental animals. 

In addition, there have been records, based 
on clinical observations alone, of the possible 
existence of the disease in Switzerland, 
Strebel (1889); in Germany, Bass (1910) [re- 
ferring to cases observed in 1894]; in England, 
Harvey and Reid (1988) ; and in Ireland, Hart 





*Szilard, J. (1927), cited by Marcis, who does 
not state if transmission experiments were 
carried out. 

+According to Jonnesco, the disease was 
reported first in Roumania by Riegler and 
Udrisky (1914) (in two dogs); later (1920) by 
Riegler and Poenaru (in two cattle) and by 
Riegler (in a pig). 





(1938), M’Corry (1988). It is well known 
that a diagnosis based on clinical observations 
only is not very reliable, especially in a disease 
of this nature. It is obviously essential that 
the laboratory investigations should be made 
by one fully conversant with its character- 
istics and all the factors which may lead to 
success or failure in demonstrating the’ pre- 
sence of the infective agent. It is possible 
that cases of the disease may be missed and 
that it is more widely spread than is geuernily 
supposed, Although the disease is obviously 
not quite so rare as to be deseribed as a 


“veterinary curiosity,” [Shope (1931)] yet a 


review of the literature does not lead one to 
share the pessimistic view of Kéves (1935) 
and Rossi and Colin (19352). The former 
author stated, “ We believe that in the future 
we shall have increasing records of this disease 
and shortly it will be proved that we are faced 
With one of the diseases most widespread 
throughout the world, a disease which we have 
known for a long time, but under another 
name.” It is perhaps significant, however, 
that when the writer started to work on the 
disease in 1930, it was not generally known © 
that there was an entity, Aujeszky’s disease, 
and no reports of its occurrence in nine of the 
twelve countries referred to above’ had 
appeared. Rossi and Colin said that “ On la 
rencontrera quand on voudra la_ rechercher,” 
which being translated literally means “ it will 
be met with whenever sought,” although what 
they probably meant was, “if it is not looked 
for it will not be found,” or with a note of 
encouragement “ seek and ye shall find.” In 
these authors’ own experience, the disease was 
diagnosed in only one heifer, although it is 
true that Remlinger, Rossi and Bailly (1933) 
had suspected the previous existence of the 
disease in France in the department of Sadne 
et Loire at Louhans, in cats, dogs and cattle 
at a time when there was an invasion of rats, 
a suspicion which was not confirmed by experi- 
ment, In the cases investigated by Cruveilhier, 
Truche and Viala (1936), in France also, only 
four cows, one in one district and three in 
another, appeared to have been affected. The 
latter cases, however, are of considerable in- 
terest since they were brought to light owing 
to the fact that the veterinary surgeon and 
owners who had handled the animals had sus- 
pected rabies and had gone to the Pasteur 
Institute for anti-rabies treatment. Marek 
(see Hutyra and Marek (1922) ) diagnosed the 
disease in 118 cats and 29 dogs in the clinic 
of the Hochschule at Budapest during the 
years 1902—1908, and Szabo is said to have 
reported an outbreak in a pack of hounds in 
which 16 animals died. In the cases recorded 
by Bang (1982), Szilard (1927) (one ram, two 
sheep in a flock of 600, one dog and a cow), 
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and Cordier and Ménager (1937) only a limited 
number of animals were involved. In_ the 
eases of Nikolic (1932), Jonnesco (19384) and 
Gerlach and Schweinburg (1935) only one dog 
was concerned in each instance. 

On the other hand the disease may some- 
times almost assume the character of an 
enzootic. Burggraaf and Lourens (1932) re- 
ported that in the outbreak in Holland 70 
eattle were affected, of which all but six died, 
and they estimated that nearly 700 pigs had 
shown symptoms of the disease. Lourens 
(1933) diagnosed the disease in three cattle, 
three pigs, one dog and a few cats in the same 
district in the following year, but as far as 
‘an be ascertained, it has not been reported 
in Holland since, Marcis (1933) recorded an 
outbreak among sheep in Hungary in which 
48 out of a herd of 412 sheep died of the 
disease in a period of ten days, The source 
of the infection could not be determined, but 
the disease was reported to have existed among 
pigs on the same premises, [Marcis (1938) ; 
Kéves (1935) }. 

In the outbreak among cattle in Iowa, North 
America, reported by Shope (1931), there were 
twelve cows in the herd which were kept in a 
barn, nine succumbed and there was no evi- 
dence of the disease in the remaining three. 
Twenty-five head of young stock, heifers and 
steers on a neighbouring pasture remained 
healthy although they had been in contact with 
five of the fatal cases which, prior to death, 
had been turned into the pasture. Shope 
(1935!) later referred, to six outbreaks among 
‘attle which he had observed. In one of these, 
five animals out of a herd of 40 developed 
symptoms and died or were killed in an ad- 
vaneed stage of the disease. 

The insidious nature of the disease in pigs 
has been stressed by Von Ratz (1914), Shope 
(1931), Kéves and Hirt (1984), Burggraaf and 
Lourens (1932), Steiner and Lopez (1935). 
Kéveg and Hirt (1934) reported that in the 
different outbreaks in pigs observed by them, 
although 60 to 90 per cent. of the animals 
became infected and recovered in ten to twelve 
days, only about 10 per cent. showed nervous 


symptoms and the mortality rate averaged’ 


about three to five per cent. (Sometimes the 
mortality rate was as high as 10 to 30 per 
cent.) A similar observation as regards the 
disease in pigs was made by Burggraaf and 
Lourens (1932), the mortality rate being 
extremely low. According to Steiner and 
Lopez (1935) the mortality rate may be as 
high as 10 per cent. Hirt (1935) states that 
when sucking pigs become affected 95 per cent. 
may . succumb. Shope (19357) after the 
examination of pooled and individual samples 
of swine serum, collected from pigs in the 
“middle west” of North America, for 
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neutralising antibodies against - the — virus, 
came to the conclusion that the disease was a 
highly prevalent (at that time) though un- 
recognised disease of pigs there. The results 
obtained with commercial anti-swine ‘fever 
sera were surprising. Of the 23 samples tested 
only two failed to neutralise the virus of 
Aujeszky’s disease under the conditions of his 
experiments. In like manner the sera of 13 
out of 15 swine of “middle west” origin bled at 
a laboratory selling biological products and 
ten “middle west” pigs picked at random 
from the killing platform of a local slaughter- 
house were found to have neutralising anti- 
bodies to the virus under discussion, There 
was a complete absence of such neutralis- 
ing antibodies in the sera of pigs in another 
State, New Jersey. [It is perhaps of interest 
to report here that Glover (1938) recently, 
(1935-36), examined 50 samples of pig sera 
representing 250 individual pig bloods collected 
from various parts of England = (twelve 
samples from Suffolk, 19 from Cambridge, ten 
from Somerset and nine from Lancashire) and 
ho neutralising antibodies against the virus 
were detected.] Aujeszky’s disease appears 
therefore to be a relatively mild and yet highly 
contagious disease in pigs. It is reported to 
be a fatal and non-contagious disease in 
cattle and sheep but no extensive examination 
for neutralising antibodies appears to have 
been made on the’ sera of apparently 
unaffected animals in herds or flocks of 
these species of animal, e.g. by Marcis 
(1933) in sheep and various outbreaks re- 
ported in cattle. Shope (1935'), however, 
reported that in the outbreak in a herd of 40 
cattle, already referred to, in which five ani- 
mals died, no illness was noted among the 
swine with which they had been in contact. A 
month later blood serum was obtained from 
six of the swine and six surviving cattle, None 
of the cattle sera neutralised the virus, 
whereas four of the swine sera had virus 
neutralising antibodies, proving a previous in- 
fection, The same may be said of the disease 
in dogs and eats; it is stated to be invariably 
fatal in these animals but there is no infor- 
mation as to the possible existence’ of 
“une maladie inapparente ” (Nicolle) in some 
animals. The consensus of opinion as a result 
of experimental observation is that the disease 
is not contagious among small laboratory 
animals such as rabbits and guinea-pigs. 

A few words ought to be said about the exist- 
ence of the disease in Brazil as it is of more 
than passing interest. Carini (1911) described 
“a great epizoétic of rabies,” in the State of 
Santa Catharina in the South of Brazil, which 
had caused thousands of deaths among cattle, 
horses and mules, etc. The disease continued 
to spread during a number of years, and it was 


observed that few cases occurred among dogs 
and apparently humans were not affected. Negri 
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bodies, a characteristic feature of the histopath- 
ology of rabies, were found in sections of the 
medulla, cerebellum, and Cornu Ammonis of 
animals dead of the disease which was found to 
be transmissible to rabbits producing symptoms 
and lesions like rabies. six thousand seven 
hundred and ninety-nine dogs are said to have 
been destroyed (as a preventive measure and, of 
course, without effect) as the disease had been 
diagnosed as rabies and at that time dogs were 
supposed to be the only vectors and possible 
source of introduction of this disease into new 
areas. However, Kraus, Negrette and Kantor (see 
Kraus, Gerlach and Schweinburg, 1926) examined 
some material, from infected cattle, sent by 
Carini and from experimental evidence arrived 
at the conclusion that the epizodtic in Santa 
Catharina was Aujeszky’s disease and not rabies. 
Carini and Maciel (1912) had themselves also 
reported the existence of Aujeszky’s disease in 
Brazil and there is now no doubt that that 
condition does occur among animals in Brazil, 
[Patto (1932), Braga and Faria (1932) (1934), etc. | 
A strain of virus sent by Dr. Patto from Bello 
Horizonte, Brazil, has been examined by 
Remlinger and Bailly (1934) and declared to have 
similar properties to Hungarian and North 
American strains of the virus of Aujeszky’s 
disease. 

Epizoétics of disease causing high mortality 
among cattle, horses, sheep and mules, have also 
been reported from other parts of Brazil, e.g., 
Rio Grande do Sul (south of Santa Catharina). 
De Souza (1927) concluded that this disease was 
rabies. Leclainche (1928), commenting on this 
conclusion, stated that since in one district, of 
1,632 animals dead of the disease, 1,175 were 
cattle, 428 horses, 112 sheep, 16 pigs and only 
one dog, the diagnosis was obviously wrong. 
However, it was pointed out by Remlinger and 
Bailly (19312) that in an outbreak of what was 
proved to be rabies in a herd of deer in a park 
at Ickworth, in Suffolk, England, reported on by 
Adami (1889), 500 animals died and one dog 
infected with rabies found in a village about 
20 kilometres distant from the park was supposed 
to have been responsible for the introduction of 
the disease into the herd; the disease subse- 
quently spread rapidly through the animals 
attacking one another. The suggested analogy 
between the two series of observations has, of 
course, since proved to have been based on 
wrong premises. Haupt and Rehaag (1921) sug- 
geste that vampire bats were _ probably 
responsible for transmitting the disease diag- 
nosed by Carini (1911) as rabies. It has since 
been amply demonstrated that the paralytic form 
of rabies occurs among cattle, horses, pigs, mules, 
sheep and goats in several parts of South 
America, e.g., Brazil, Paraguay, Trinidad and the 
Argentine, and that it is transmitted by vampire 
bats, chiefly Desmodus rufus or Desmodus 
rotundus, which apparently do not usually attack 
dogs. Cases of rabies occurring in Trinidad in 
humans bitten by these bats have been described 
by Hurst and Pawan (1931) (1932). 

The disease described under the name of Mal 
de Caderas in the Argentine by Quiroga, Santiago, 
Rottgardt and Acosta (1931) was almost certainly 
rabies and not Aujeszky’s disease, although the 
contrary was suggested by Ligniéres and others. 

For further details on the existence of rabies 
among cattle, horses, sheep, mules and pigs, etc., 
in South America, the infection of humans and 
the transmission of the disease by bats, refer- 
ence may be made to the following papers: 
Torres and Lima (1935) (1936), Migone and Pena 





(1932), Metivier (1935), Pawan (1936), Verge and 
Goret (1936), Kraus and Duran (1932), de Verteuil 
and Urich (1936), Carneiro (1936). 

It is now certain, therefore, that both rabies, 
transmitted by vampire bats, and Aujeszky’s 
disease exist in Brazil and probably other parts 
of South America. Remlinger and Bailly (19312) 
suggested that the two diseases may occur 
together in the same herd or even in the same 
animal. If this can happen it is, of course, 
possible that according to various factors, 
e.g., the site in the nervous system from which 
the material is removed for testing for virus, 
the relative resistance of each virus to different 
physical and chemical influences and_ other 
conditions of test, it would be possible in 
transmission experiments to have one virus sur- 
vive and the _ other’ eliminated. Another 
possibility that does not appear to have been 
considered is that if a mixture of the two viruses 
was recovered from a diseased animal one might 
conceive the appearance of records of experi- 
mental work confusing the issue, e.g., a “ rabies ” 
virus stated to produce symptoms and a path- 
ological picture usually associated with 
Aujeszky’s disease or vice versa. 

That rabies can be transmitted by vampire 
bats is of great interest. In the past it was 
assumed that the carnivora, especially dogs, were 
the sole vectors of the virus of rabies and the 
means by which man and other animal species 
became infected. [It will, of course, be recalled 
that in South Africa the Meerkat (Genetta felina) 
and mongoose (Cynictis penicillata), du Toit 
(1929), may also carry the virus of rabies and 
infect man, and sometimes cattle, by their bites. | 


There is, so far as can be ascertained, no 
experimental evidence to prove that vampire 
bats can transmit Aujeszky’s disease, but such 
a possibility has been suggested. 


ANIMALS SUSCEPTIBLE 

The following are the chief animals which 
have been found to be infected under natural 
conditions :— 

Dogs.—Aujeszky (1902), Marek (1904), Hutyra 
(1910), Hutyra and Marek (1922), Jonnesco (1934), 
Cordier and Ménager (1937), Gerlach and 
Schweinburg (1935), Nikolic (1932), etc. 

Cats.—Aujeszky (1902). Marek (1904), Hutyra 
(1910), Hutyra and Marek (1922), Bang (1932), 
Burggraaf and Lourens (1932), etc. 

Cattle.—Aujeszky (1902), Shope (1931) (1935!), 
Patto (1932), Braga and Faria (1932) (1934), 
Burggraaf and Lourens (1932), Bang (1932), Rossi 
and Colin (19352), Cruveilhier, Truche and 
Viala (1936), Isabolinsky and Patzewitsch (1912). 

Pigs——Von Ratz (1914). Shope (1931), Koves 
and Hirt (1934), Steiner and Lopez (1935), 
Burggraaf and Lourens (1932), Hirt (1935). 

Sheep.—Szilard (1927), Marcis (1933), Burggraaf 
and Lourens (1932), etc. 

Rats.—Balas (1908), Hutyra (1910). 

Horses (?).—-Burggraaf and Lourens (1932). 


The following animals and birds have been 
found to be susceptible to infection under 
experimental conditions by inoculation or 
feeding :— 

Rabbits, cats, dogs, guinea-pigs, rats, mice.— 
(Numerous investigators). 

Cattle—Schmiedhoffer (1910), Gerlach and 


Schweinburg (1935), Braga and Faria (1934), 
Burggraaf and Lourens (1932), Shope (1931). 
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Pigs.—Shope (1931) (1932), Hurst (1933), Kéves 
and Hirt (1934), Kéves (1935), Patto (1932), 
Gerlach and Schweinburg (1935), Remlinger and 
Bailly (1934). 

Sheep.—Schmiedhoffer (1910), von Ratz (1914), 
Zwick and Zeller (1911), Kéves (1935), Gerlach 
—— (1935), Burggraaf and Lourens 

Goats——Zwick and Zeller (1911), Burggraaf 
and Lourens (1932). 

Horses.—Schmiedhoffer (1910), Gerlach and 
Schweinburg (1935). 

Ass.—Schmiedhoffer (1910). 

Fox.—Nikolic (1934). 

Hedgehog.—Aujeszky. 
(1934). 

Monkeys.—M. mulatta, Hurst (1934) (1936). 

The oustiti or marmoset monkey.—Braga and 
Faria (1934). 

Porcupine, opossum (Didelphys aurita).—Braga 
and Faria (1934). 

Birds.—Pigeon (most susceptible), goose, duck, 
buzzard, sparrow hawk, fowl—Remlinger and 
Bailly (1934), Jonnesco (1934), Gerlach and 
Schweinburg (1935), Nicolau, Cruveilhier and 
Kopciowska (1937). 

Jackal.—Remlinger and Bailly (1934). 

Remlinger and Bailly (1934) failed to infect 
one Barbary ape (Jnuus ecaudatus), tortoises 
(which might, however, carry the virus for five 
weeks), toads and frogs. Braga and Faria (1934) 
failed to infect a snake (Bothrops) and Nicolau 
et al. (1937) one chimpanzee. 








Remlinger and Bailly 





Although the animal species referred to 
above have been infected at one time or another 
with the virus, all are not equally suscep- 
tible. Cats appear to be very susceptible 
indeed to infection under natural conditions, 
probably more so than dogs, and also to in- 
fection under experimental conditions, Rem- 
linger and Bailly (1934) record that a strain 
of virus received from Brazil was inoculated 
into a dog, rabbits, rats, guinea-pigs, and a 
‘at; only the cat contracted the disease. The 
virus passaged through the cat then produced 
the disease when inoculated into the other 
animals, In the writer’s own experience with 
a limited number of cats, their susceptibility 
to small doses of virus inoculated subcu- 
taneously appeared to be slightly greater than 
that of rabbits, 

Shope (19381) stated that a calf inoculated 
subcutaneously with 1°5 ¢c.c. of a 66 per cent. 


suspension of infective rabbit brain developed, 


typical “mad itch” after an incubation of 
four days and the animal died 44 hours later. 
Braga and Faria (1934), on the other hand, 
found the susceptibility of individual cattle to 
infection to vary considerably, some animals 
developed symptoms and died, only after 
several inoculations. The susceptibility of 
sheep appears to be similar to that of cattle. 

Although pigs can be fatally infected when 
inoculated intracerebrally, Hurst (1933), 
Shope (1935'), yet after subcutaneous inocu- 
lation they usually develop only a mild febrile 
illness unaccompanied by itching and rarely 





develop nervous symptoms, Shope (19381) 
(1984) (1935!) (19352). 

Horses do not appear to be very susceptible 
to infection. Of six horses inoculated by 
Schmiedhoffer (1910), three died, two remained 
healthy, and one had transient symptoms and 
recovered. Braga and Faria (1934) failed to 
infect six horses and three mules by inocu- 
lation. , 

Of the small laboratory animals the rabbit 
is by far the most susceptible, It is possible 
to infect rabbits by the subcutaneous route 
with a dose of virus 100 to 1,000 times less 
than that necessary to infect the guinea-pig 
by the same route, The rat and mouse appear 
to be even less susceptible than the guinea-pig. 
Aujeszky failed to infect rats and = mice, 
whereas Schmiedhoffer (1910), Zwick and 
Zeller (1911) and others have succeeded. Mice 
can be infected intracerebrally and intranas- 
ally, appear to be more refractory to subcu- 
taneous inoculation and die irregularly after 
intraperitoneal inoculation, 

The susceptibility of individual members of 
the same animal species may vary tremen- 
dously. Even in the case of rabbits the writer 
has found young Himalayan and_= Dutch 
rabbits or a cross of these two, bred at the 
farm of the National Institute for Medical 
Research, to be much more susceptible to small 
doses of virus than older rabbits or rabbits 
bought at random from dealers, 

Gowen and Schott (1933) presented in what 
they described as the preliminary ‘“ phase of 
a study” certain data which suggested that 
the genetic constitution of the animal may in- 
fluence the mortality rate among mice inocu- 
lated intraperitoneally with a standard dose 
of the virus, Their work, however, requires 
to be confirmed and extended on larger groups 
of animals. Unfortunately they themselves 
were unable to complete their original scheme 
of investigation owing to circumstances beyond 
their control, e 

Shope (1933) stated that the virus of 
Aujeszky’s disease by passage in guinea-pigs 
“appears to achieve some actual attenuation 
when tested by subcutaneous inoculation into 
guinea-pigs.”” However, the most that can be 
drawn from his experiments is that the virus 
does not appear to be very “happy” in the 
guinea-pig since it does not multiply so 
readily in the brain of that animal as 
it does in the brain of the rabbit. Moreover, 
the guinea-pig is much less susceptible to 
inoculation with the virus especially when it 
is introduced by the subcutaneous route. 
Whatever “attenuation” may result from 
passage in guinea-pigs, the virus recovers its 
full activity after one passage in rabbits. 
Shope’s observations have been confirmed by 
Gerlach and Schweinburg (1936). 


Cc 
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The question of the susceptibility of monkeys 
(M. Mulatta) is of considerable interest. The 
present writer inoculated rabbit virus (Aujeszky 
strain) intracerebrally into two monkeys, M. 
Mulatta, in 1930. Neither of these monkeys 
showed any symptoms except a febrile reaction. 
Hurst (1936) states that he also failed to secure 
infection of a M. Mulatta monkey in the same 
year in London and with the same strain of 
virus. In 1932, at Princeton, in America, he 
succeeded in infecting all of five monkeys by 
intracerebral injection. Returning to London in 
1934, Hurst inoculated two more’ monkeys 
intracerebrally; neither developed nervous symp- 
toms but they had temperature reactions and 
developed antibodies to the virus. About this 
time, Sabin and Wright (1934), in America, 
described a case of fatal acute ascending myelilis 
in a man following a bite from a monkey (M. 
Mulatia). From the human case a virus was 
recovered, designated “B ” virus, which was 
distinct from the virus of Aujeszky’s disease, but 
appeared to have some partial antigenic relation- 
ship with it and also with herpes virus, Sabin 
(1934!.*). Sabin also showed that 1 of 13 appar- 
ently normal monkeys was immune to “ B” virus, 
Sabin (19342)|}, which led him to the conclusion 
that that monkey had previously been infected 
with “B” virus. Hurst (1936), in his later series 
of experiments with Aujeszky’s disease in mon- 
keys, found that 6 of 26 apparently normal 
monkeys had neutralising antibodies to “B 
virus, and these six were all included in one 
batch of seven received from a dealer. When 
three of these monkeys which had antibodies 
to “B” virus were inoculated with the virus 
of Aujeszky’s disease intracerebrally, two showed 
only a temperature reaction and _ recovered, 
developing antibodies to Aujeszky’s disease and 
only one died (symptoms fifth day, died eighth 
day). Three monkeys possessing no antibodies 
to “B” virus were inoculated intracerebrally 
with the virus of Aujeszky’s disease and all 
died (symptoms four to six days) (death eight to 
ten days). Although these observations, as 
Hurst points out, are not sufficiently numerous 
to be of statistical value, they are suggestive and 
may explain in part the irregularity of results 
in attempts to infect monkeys. Remlinger and 
Bailly (1934) recorded a negative result in a 
single attempt to infect a Barbary ape (/nuus 
ecaudatus) and Nicolau, Cruveilhier | and 
Kopciowska (1937) failed in an attempt to infect 
one chimpanzee, 

THE SUSCEPTIBILITY OF MAN ; 

Von Ratz (1914) stated that two laboratory 
workers who had been injured accidentally in 
the hand while working with infective material 
during investigations on <AujeszkKy’s disease 
developed symptoms of reddening, swelling and 
pruritus, confined to the = site of infection. 
These symptoms developed on about the third 
day after the accidental inoculation but 
passed off rapidly. He also stated “ die vorge- 
nommenen Tierimpfungen — bestiitigten die 
klinische Diagnose” but he gave no informa- 
tion as to what material taken from the human 
patients was inoculated into the experimental 
animals to confirm the clinical diagnosis, 

Nikolic (1932) reported the case of a man 
who was bitten by a dog, which later was 
proved to have been affected with Aujeszky’s 
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disease, and no untoward results ensued. 
Braga and Faria (1934) record that in their 
laboratories a man was bitten by an infected 
mouse without any symptoms developing [see 
later with regard to this question, the rare 
occasions on Which saliva is found to have been 
infective and the conflicting evidence as to 
transinission by bites]. Burggraaf and Lourens 
(1982), KoOves and Hirt (1934) prudently state 
they have personally observed no case of 
transmission of the disease to man, Remlinger 
and Bailly (1984) (1935) have made several! 
categorical statements which might have been 
tempered with more caution, vis.: “ the virus is 
not pathogenic for man”—*the virus of Aujes- 
zKy is absolutely harmless for man” and * one 
need have no fear of allowing even the beginner 
to work with it.” They consider von Ratz’s ob- 
servations to be “not very convincing” and 
state further that “plusieurs inoculations 
accidentelles oculaires ou  cutanées — sont 
demeurées sans le moindre effet ” in their own 
laboratory. To support their contention, they 
also bring forward the evidence that several 
massive and repeated injections of virulent 
tissue intracerebrally into an Jnuus ecaudatus 
or Barbary ape were without effect. However, 
a single experiment of this nature can hardly 
be considered to have appreciable significance. 

More recently Tuneman (1988) — reported 
that :— 


(1) A laboratory worker’ while skinning 
rabbits, dead after infection with the virus, with 
the intention of feeding the carcases to dogs for 
experimental purposes, was wounded in a finger 
of the right hand by a piece of bone. Two or 
three hours afterwards intense pruritus, which 
later extended to the arm and neck and gradu- 
ally over the whole body, arose at the extremity 
of the wounded finger. The patient was so 
affected by the pruritus that scratching with 
both hands did not suffice to allay the irritation 
and the patient “rubbed his back against a 
wall.” The symptoms lasted about six hours, 
when they disappeared after swabbing with 
“acid” yoghourt and a bath. The patient fell 
extremely weak on the following day. 

(2) A few days later, a female laboratory 
assistant cleaned a Petri dish which had con- 
tained the viscera of animals which had died 
after infection with the virus. In the evening 
she felt a general lassitude accompanied by 
“pains and aches” (“courbature”). Eighteen 
hours later pruritus started in the right hand 
and spread to the arm, shoulder and scapular 
region. This patient had also to seek comfort 
by rubbing the back against a hard object. Injec- 
tions of calcium and adrenalin were given, 
lotions of vinegar and water applied, and the 
pruritus diminished after 48 hours. There were, 
however, several’ residual effects, headache, 
weakness, general bodily pains, a slight urticarial 
eruption on the feet, an aphthous eruption of the 
mouth, and pain in the knee joints. Purpural 
areas in the skin were also observed, probably 
produced by scratching. Aspirin and urotropin 
were administered and after a period of three 
days from the commencement of the symptoms 
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the patient appeared to be normal except for 
the aphthous condition in the mouth which 
persisted for another three or four days. As 
regards the first patient it would appear that 
the symptoms were more psychological than 
pathotogical. The pruritus is said to have 
started in the wounded finger, after only two to 
three hours, which would suggest that the symp- 
tom was due to irritation of the nerve endings al 
the site of inoculation. Even the very susceptible 
rabbit does not develop the itching symptom 
until about 36 to 48 hours after subcutaneous or 
intramuscular inoculation of virus, i.e., soon after 
the virus reaches the spinal ganglia where lesions 
are produced which are probably responsible 
for the pruritus. There are experimental facts 
which do not lend support to the hypothesis 
that the symptom of itching is due to irritation 
of nerve endings at the site of inoculation or 
virus, viz.: if the virus is inoculated in the calf 
muscle, provided that care be taken to prevent 
leakage into the overlying skin, itching is not 
local but is referred to the terminal distribution 
of the sciatic nerve and perhaps to the posterior 
part of the flank of the affected side, Hurst (1933). 

As regards the second case in the female 
patient, it may be concluded that the symptoms 
may have been due to physiological as well as 
psychological factors, but one is confronted with 
the author’s statement that the blood serum taken 
from the vein of this patient at the height of 
the pruritus, when inoculated intracerebrally into 
one rabbit and subcutaneously into another, 
produced the typical symptoms of Aujeszky’s 
disease 18 hours later and that both animals 
succumbed to the infection. [It is unusual for 
rabbits inoculated subcutaneously even’ with 
large doses of virus to develop the first symptoms 
of the disease earlier than the 36th to 40th hour. 
Zwick and Zeller (1911) have shown that the 
blood serum of infected animals is not usually 
infective in high dilution. | In Tuneman’s case 
it is surprising that the virus was present in 
such high concentration in the blood serum of 
the patient as to produce symptoms in a 
subcutaneously inoculated rabbit as early as the 
18th hour.] 

Some may accept von Ratz’s and Tuneman’s 
cases as definite cases of human. infection, 
although of a very mild character, and others 
may conclude that these reports are “ not very 
convineing.”” Ino any case it would) appear 
advisable in working with a disease which 
produces symptoms of such a distressing nature 
and an invariably fatal result in some species of 
animal, that special precautions against possible 
human infection should be taken. Such = pre- 
cautions should include the wearing of rubber 
gloves by all handling infected animals and 
cages, the strict isolation of infected animats, 
efficient disinfection, ete., and it should be 
considered extremely inadvisable to allow the 
uninitiated to tamper with such a virus, 


MEANS BY WHICH ANIMALS CAN BE INFECTED 
IX PERIMENTALLY 
In most susceptible animals the disease can 
be reproduced by inoculation of the virus, 
intracerebrally, -intraocularly, subcutaneously, 
intramuscularly, intravenously, intranasally 
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(rabbits, guinea-pigs, mice and pigs), intrader- 
mally by inoculation into the sciatic nerve, 
intratesticularly and by dropping virus on to 
an area of scarified skin. The rabbit is very 
susceptible to very small doses of virus inocu- 
lated by any of these routes. As already 
pointed out, subcutaneous inoculation of virus 
into the pig produces only a mild febrile illness 
and nervous symptoms follow only on rare 
occasions, Hurst (1986) reported that in a 
limited number of experiments no infection 
resulted upon intradermal, intramuscular or 
intravenous inoculation of virus into the 
monkey, M, Mulatta, but it is, of course, not 
always possible to infect monkeys even by the 
intracerebral or intrasciatic route, Remlinger 
and Bailly (1987) have apparently misread 
Hurst in this connection for they are aston- 
ished at his negative results in attempts to 
infect by the intradermal, intramuscular, and 
intravenous route; he was, of course, referring 
only to experiments in monkeys, 

Experiments made in attempts to infect 
animals by the feeding of highly virulent 
material have not given consistently positive 
results. These variations may be explained 
in part by the difference in the dose of virus 
given and in part by the varying susceptibility 
of different animal species. Zwick and Zeller 
(1911) succeeded in infecting cats and rats by 
feeding, von Ratz (1913) mice and rats. Bang 
(1982) recorded infection by feeding in the 
case of cats and rats, but he failed to infect 
cows. Shope (19357) succeeded in infecting 
pigs and rats by feeding, Braga and Faria 
(1984) dogs, Gerlach and Schweinburg (1936) 
rats, guinea-pigs and rabbits (16 out of a total 
of 6) animals), Sehmiedhoffer (1910) rats, 
Hutyra (1910) rats, and Remlinger and Bailly 
(1984) rats and pigs. Many negative results 
have been recorded in feeding experiments. 
Burggraaf and Lourens (1932) and Lourens 
(1935) state that the ingestion of virulent 
material by cattle, calves, goats, pigs, dogs, 
cats, rats and mice” produced no infection in 
their experiments, [In one case they state 
that the whole of a brain from an infected 
cow was fed to a calf with negative results. 
However, as it is known that animals may die 
before the virus reaches the brain and further 
that the distribution of the virus in different 
parts of the nervous system is not uniform, 
it is essential in such experiments to determine 
the amount of virus present in the material 
fed to the test animals.] It is not improbable 
that in those instances in which positive 
results have been recorded in feeding experi- 
ments the infective agent gained access to the 
body through small wounds on the lips, the 
nasal route or upper part of the digestive tract 
rather than by absorption from the stomach or 
intestine, 


c* 
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PROBABLE MEANS BY WHICH VIRUS GAINS ACCESS 
TO THE Bopy UNDER NATURAL CONDITIONS— 
METHODS OF TRANSMISSION AND PROBABLE ROUTES 
BY WHICH VIRUS IS ELIMINATED 

The means by which Aujeszky’s disease is 
transmitted under natural conditions is not 
definitely known. salas (1908) and Hutyra 
(1910) suspected that rats played some rdéle in 
the transmission of the disease. The former 
found rats infected with Aujeszky'’s disease 
and cats and dogs were believed to have 
become infected by catching the diseased rats. 
Hutyra was able to demonstrate the virus in 
the brains of sick rats found on farms where 
Aujeszky’s disease was present among cattle. 

KOves and Hirt (1934) found that healthy 
pigs placed in the same pens with infected 
ones developed the disease after an incubation 
period of five days or a little longer, Shope 
(1935!) recorded that in a series of 14 experi- 
ments, healthy pigs were placed in = contact 
with infected ones and in twelve of these the 
healthy pigs became infected after an incuba- 
tion period of three to eleven days, In all the 
pigs, infected by contact or by inoculation, 
except one, virus could be demonstrated in the 
nasal washings and this one pig was one of 
those which failed to become infected, It had 
previously been shown that experimentally 
rabbits, guinea-pigs and pigs can sometimes be 
infected by the intranasal route. In the ex- 
periments on pigs the virus was present at 
first only in the nose, but a study of the spread 
of the virus in the body showed that it was 
later present in the brain, spinal cord and 
spleen, | 

The means by which cattle become infected 
and the method of spread in these animals is 


not at all clear, Patto (see Shope (1935!) 
stated that in all the outbreaks which came 
under his observation the infected cattle had 


been in intimate relation with pigs. Burggraaf 
and Lourens (1932) recorded that in the out- 
break which occurred in Holland the pigs 
became ill before the cattle on all farms. They 
also noted that with the exception of four cows 
on two farms all cattle which became infected 
had been housed in the same building as sick 
pigs. However, in experiments in which cattle 
und goats were placed in close proximity to 
infected pigs the former did not contract the 


disease, Moreover cattle placed in byres for- 
merly occupied by infected cattle or pigs 
remained healthy, 

Shope (1935') showed that fatal infection 
can be induced in rabbits by bringing their 
abraded skin in contact with the snouts of 


infected pigs and he thought it possible that 
cattle may become infected in a similar way. 
Shope (19357) visualised a cycle of infection 
from rats (he showed that carcases of infected 
rats were eaten yvoraciously by pigs which as 
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a result became infected) to pigs, to cattle, and 
back to rats (the rats feeding on carcases of 
dead cattle), 

Koves and Hirt (1984), Kéves (1935), state 
that the urine may sometimes be found to con- 
tain virus. Many other observers have re- 
corded the non-infectivity of the urine. Shope 
(19357) could not find the virus in the urine, 
faeces, or salivary glands of infected pigs, and 
concluded that saliva and excreta are unim- 
portant as means of spread of the disease. 
Braga and Faria (1934) and Gerlach and 
Schweinburg (1936) failed to demonstrate 
the infectivity of samples of urine collected 
from infected animals, Aujeszky (1902) 
stated that the saliva was non-infective in this 


disease. Zwick and Zeller (1911), after the 
examination of the saliva from an_ infected 
dog, came to a similar conclusion, Several 


other investigators have found the saliva to 
be non-infective, Gerlach and Schweinbure 
(1935) (1936) collected the saliva from = an 
infected ox aitd proved that it was virulent by 
inoculation of rabbits. Remlinger and Bailly 
(19387) reported many negative results” in 
attempts to demonstrate the presence of virus 
in the saliva of infected animals but following 


upon Gerlach and Schweinburg’s observation 
they re-examined the question and in = one 


instance succeeded in demonstrating the pre- 
sence of the virus in the saliva of an infected 
guinea-pig. While it is possible that the 
occasional demonstration of virus in the saliva 
Inay be explained by contamination with nasal 
and/or bronchial secretions which contain 
virus, yet Hurst (1984) found that the salivary 
glands are often infective after intracerebral 
inoculation or after subcutaneous inoculation 
of virus into the base of the ear, but rarely 
so if the animals are inoculated subcutaneously 
into the flank or foot, so that the infectivity 
of the saliva can be controlled to some extent 
by the route by which the virus gains 
to the body. 


ACCESS 


Nikolic (19384) allowed five rabbits to be 
bitten by an infected fox, and a cat to be 
bitten by an infected dog, but none of the 
bitten animals developed symptoms of the 
disease, 


Remlinger and Bailly (1987) also reported 
that in their experiments, fourteen rats, four 
‘ats, eight rabbits, six guinea-pigs and two 
eats bitten by infected cats, rats or hedgehogs 
did not contract the disease. 

On the other hand, Gerlach and Schweinburg 
(1936) stated that they found that experiment- 
ally the disease could: be transmitted to rats 
and guinea-pigs by the bites of infected rats. 

Even if experimentally the disease can 
occasionally be transmitted by the bite of  in- 
fected animals there is no evidence suggesting 
that this is the common means by which it is 
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spread under natural conditions. Infected Berkefeld candles (see Nordtmeyer (1891) 
animals do not as a rule become aggressive and Z. Hyg. Infekthr., 10, 145) yielded inactive 
attack one another. filtrates. Since then different investigators 


Burggraaf snd Lourens (1932) suspected 
that the disease may be introduced by swine 
fever serum contaminated with the virus of 
Aujeszky’s disease, and this may account for 
sporadic outbreaks such as those observed in 
Denmark, Holland and France, ete, [In this 
connection it may be reealled that several 
biological products and sera have at different 
times be proved to be contaminated with 
viruses, e.g., vaccinia lymph with foot-and- 
mouth disease virus, horse sickness antiserum 
with the virus of infectious anaemia and swine 
fever virus and antiserum with the virus of 
foot-and-mouth disease.] Remlinger and Bailly 
(1935) doubted the possibility of such an 
eventuality in Aujeszky’s disease since they 
believe that the virus in the blood is associated 


with the red blood corpuscles and is not 
present in the serum. However, Zwick and 
Zeller (1911) and others have found blood 
serum to be. infective, although not in high 
dilution, Lourens (1935) also argues that 


even assuming Remlinger and Bailly’s obser- 
vation to be = correct,. yet commercial swine 
fever serum may often contain some red blood 
corpuscles; in any case the serum itself may 
be tinged as a result of haemolysis and as the 
virus is readily diffusible it would certainly 
diffuse from the red blood cells into the 
serum. Moreover, the virus is known to be 
relatively resistant to such antiseptics as are 
usually added to commercial antisera, Shope 
(19357). : 

Shope (19352) considered the — possibility 
that swine fever virus used in vaccinating pigs 
in the “simultaneous ” inoculation method 
might become contaminated with the virus of 
Aujeszky’s disease and thus be responsible for 
the dissemination of the latter disease. 
Samples of swine fever virus were obtained 
from nine different commercial firms distribut- 
ing the product and tested for the virus of 
Aujeszky’s disease by the inoculation of 
rabbits, but no evidence was obtained to sup- 
port the hypothesis, 

Remlinger and Bailly (1987) state that they 
could not demonstrate the virus of Aujeszky’s 
disease in the duodenal or gastic juices of 
infected animals, although they had been able 
to confirm Puntoni’s observation that these 
juices are virulent in the case of animals 
infected with rabies. 

It has been suggested that biting flies, mos- 


quitoes, fleas, ete., may transmit the disease 
but there is no experimental evidence to 


> 


support this suggestion. 


PROPERTIES OF THE VIRUS 


Filterabjlity.—Aujeszky (1902) reported that 
experiments 


his filtration with Nordtmeyer- 








_ received from Shope in America. 


have reported conflicting results on the filter- 
ability of the infective agent, Zwick and 
Zeller (1911), Bertarelli and Melli (1913), 
Isabolinsky and VPatzewitsch (1912) reported 
that the virus would not pass through the 
ordinary types of Berkefeld N and W. and 
Chamberland L3 filter candles, 

Schmiedhoffer (1910), Sangiorgi (1914!), 
Shope (1981), Kéves and Hirt (1984), Kéves 
(1935) and Remlinger and Bailly (1985) and 
others, employing filter candles, have succeeded 
in obtaining active bacteria-free filtrates, An 
analysis of the experimental conditions ob- 
taining in the several cases indicates that the 
unsuccessful . filtration was probably due to 
early blocking of the candle, This effect can 
Only be overcome by subjecting the crude sus- 
pension of nervous or other tissue to prelim- 
inary Clarification by centrifugation before 
passing it through the filter candle and by the 


choice of a favourable) medium, preferably 
broth. Elford and Galloway (1986) employ- 
ing graded collodion membranes (gradocol), 
Which have numerous advantages over the 


bacteriological filter candles, such as greater 
uniformity in porosity and low power of ad- 
sorption, obtained 27. bacteria-free filtrates 
having a titre (limiting infective dilution) of 
10°, Broth suspensions of brain or lung tissue 
from rabbits in advanced stages of the disease 
were analysed also by fractional ultrafiltration 
through collodion membranes of progressively 
lower porosity. The virus was found to have 
a particle diameter .of 100 to 150 my. Two 
strains of virus were employed in these experi- 
ments, one an Hungarian strain received from 
Aujeszky and the other a “mad itech” strain 
The results 
with both strains were similar. 
Cultivation—As is the case with all infee- 
tive agents belonging to the “ virus” group, 
the virus of Aujeszky’s disease has not vet 
been cultivated in median which do net contain 
living cells. Traub (1933) succeeded in propa- 
gating the virus in series in media containing 


suspensions of rabbit testicle. or guinea-pig 
testicle. He found also that the virus could 


be cultivated in a medium containing minced 
chick embryo [similar to that used by Li and 
Rivers (1980) J. Exp. Med. 52, 565, for the cul- 
tivation of the virus of vaccinia]. The titre of 
the chick embryo cultures was somewhat less 
than that of the cultures in rabbit testicle. The 
limiting infective dilution of all cultures in 
vitro, Whatever the medium, was considerably 
less than that of a filtrate or suspension of 
virulent nerve or other tissue taken directly 
from an infected rabbit and moreover, it varied 
from culture to culture, In spite of this the 
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virus did not appear to be modified for the 
rabbit even after 49 passages in culture media; 
even in chick embryo medium. Mesrobeanu 
(1938) has reported recently that the virus can 
be cultivated in the chorio-allantoic membrane 
of developing hen eggs. 

Preservation of the Virus in Glycerine.— 
Large portions of virulent nervous or lung 
tissue placed in pure glycerine or glycerine 
diluted to 50 per cent, with physiological saline 
and kept at 0° (. to 6° (. will remain infee- 
tive for a period of many months. Aujeszky 
(1902) > three months, Nikolic (1932) > five 
months, Shope (1931), five months, Rem- 
linger and Bailly 2 18 months, or even years, 
Lourens (1935) = three years, Galloway (un- 
published observations) = three years. 

Resistance to Desiccation.—In several earlier 
publications it was stated that the virus was 
hot very resistant to desiccation, Schmiedhoffer 
(1910), Zwick and Zeller (1911). 

Statements as to the effect of desiccation on 
a virus or other infective agent are of little 
value unless precise details are given as to the 
conditions of experiment. The virus of foot-and- 
mouth disease, for example, allowed to “dry” 
slowly on a slide and then kept under ordinary 
atmospheric conditions, becomes rapidly non- 
infective. Dried on certain strata, e.g., bran or 
hay or rapidly on slides, and then kept in vacuo 
or in a dry atmosphere (over a_ desiccating 
agent) it will survive for many months, and in 
certain conditions for as long as two years or 
more. | 

Remlinger and Bailly (1985) have shown 
that the spinal cords of rabbits, infected with 
Aujeszky’s disease, dried in Pasteur flasks over 
caustic potash in the dark at 15—20° C. (by 
the same method as that employed for pre- 
paring Pasteur’s rabies vaccine) were found to 
be infective after a period of about six months. 
{It is interesting to note that they found that 
the cords of rabbits, infected with a strain of 
* fixed ” rabies, virus used at the Pasteur 
Institute, Tangiers, dried under similar = con- 
ditions, were non-infective after five to six 
days. The cords of rabbits infected with, a 
strain of “street” rabies virus were non- 
infective after eight days.] In another experi- 
ment a thick suspension of infective brain, 
spread on a slide and kept over quicklime at 
21°C... was still virulent after about three 
months, 

Shope (1931) states that infectious material 
frozen and dried by Swift's method (J. Exp. 
Med. (1921) 33, 69) was still infective when 
tested after 106 days’ storage but this was not 
& maximum, 

Galloway (unpublished observation) has 
found that infective brain or lung” dried 
‘apidly over sulphuric acid and then P.O, in 
vacuo at O to —4°C, was still infective, kept 
in sealed tubes, at that temperature, for two 
years, 
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It is obvious that the period for which the 
virus will remain infective under different 
conditions will be governed to some extent by 
the original titre of the virulent material. 

Action of Heat and = Varicus Chemicals.— 
Several statements regarding the action of 
heat and different chemical substances such 
as carbolic acid, ether, chloroform, formalin, 
etce., have appeared in the literature but the 
observations have not been very numerous nor 
have the conditions of experiment always been 
carefully controlled, Reference to some of the 
observations may be found in) summaries by 
Lourens (1955), Kéves (1935) and Panisset 
(1935). 


SYMPTOMATOLOGY 


The clinical symptoms vary to some extent 
With the species of animal affected and also 
from animal to animal in the same = species. 
In the cases of animals infected experimentally 
the route by which the virus is” introduced 
influences the clinical manifestations. It is 
therefore advisable to consider each animal 
species separately, 

CATTLE, 

In an outbreak among cattle described by 
Shope (1931) the cardinal feature in all of 
nine affected animals except one was an intense 
pruritus, The first evidence of illness was a 
sudden decrease in milk production, The 
affected animals licked continuously an area 
of skin, somewhere in the hindquarters, 
usually between the udder and legs, and after 
two to three hours of continued licking the 
area of skin would be completely denuded of 
hair and bright red in colour. As the disease 
advanced, the pruritus increased and_ the 
animals rubbed themselves violently against 
posts, barbed wire, gates, ete., and bit and 
gnawed themselves with frenzy, After about 
24 hours the buttocks and thighs were swollen, 
discoloured and oozing a sero-sanguineous 
fluid. Usually the animals were down but they 
could rise and walk unsteadily. No rise of 
temperature was observed at this stage. Sali- 
vation and grinding of the teeth were inconstant 
symptoms. The animals became progressively 
weaker and died within 36 to 48S hours after 
the first symptoms were observed. Death was 
preceded by clonic convulsions, violent tossing 
of the head, loud groaning and a rapid shallow 
respiration, One cow which failed to show 
any itching was ill for six days and died after 
developing clonic convulsions, extreme saliva- 
tion and grinding of the teeth, 

‘Portions of brain were removed from three 
of the cows to search for the infective agent. 
A fortnight elapsed between the collection of the 
material in 50 per cent. glycerine and its inocula- 
tion into rabbits, guinea-pigs rats and = mice. 
Only one of the samples of material proved to 
be infective, viz., that taken from the cow which 
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died on the sixth day, and only rabbits could be 
infected in the first passage. It is now known 
that if the virus is inoculated into a peripheral 
site e.g., in the rabbit, the animal may die before 
the virus has reached the brain. The failure to 
recover the virus from the other ive cows may 
possibly be explained in this way. 

Lourens (1932), Lourens 
(1935) record that in the cases observed by 
them in Holland among cattle, two distinct 
groups of symptoms were observed. In the 
first the predominating symptom was pruritus. 
Sneezing and snorting were also noted, accom- 
panied by sudden attacks of fury. In the 


Burggraaf and 


second, regional muscular spasms were re- 
corded, profuse sweating and an increased 
respiratory and pulse rate. At first, in the 
former group of cases, the animals appeared 


salivated and showed a loss of appetite 
The itching started 
any pro- 
cases the itching 


uneasy, 
and diminished lactation, 
suddenly and in some cases without 
dromal symptoms, In most 
began in the region of the eye, of the nostrils, 
of the mouth or on the cheek. Sometimes, 
however, the pruritus was confined to the hind- 
quarters round the external genitals or on the 
udder, The skin became thickened and as a 
result of the constant licking, rubbing and 
biting, denuded of hair, oedematous and later 
a bleeding wound developed. The sneezing and 


snorting began usually at the same time as 
the first symptoms, but sometimes they were 
preceded by repeated licking of one of the 


nostrils. Later the animals were oblivious to 
external stimuli, had attacks of fury and 
banged their heads- against objects, setween 
the attacks the animals appeared somnolent 
or as if expectant of a new crisis. Injections 
of lecal anaesthetics had no ameliorating 
effect on the pruritus. Cramps and increased 
tonus of certain groups of muscles, local 
trembling and clonic contractions of maxillary 
and cervical muscles occurred. Sometimes the 


affected animals ran round in circles, ‘The 
temperature and pulse rate did not appear to 
alter materially during the attacks. Later the 


animals became weaker and usually died sud- 
denly after a period of 6 to 24 hours. 


In the second group of cases the animals 


started with loss of appetite, violent attacks 
of colic, stamping of the feet. constant rising 


up and lying down, and a_ frightened or 


anxious expression. Some animals had sa 
divergent strabismus and the tail and neck 
were held stiffly.  Opisthotonus or ortho- 


tonus, epileptiform attacks and salivation were 
recorded, In these cases the temperature 
might or might not be raised. Most animals 
drank excessive quantities of water. Pruritus 
was present in certain cases, but not usually 
during the first stages, and it usually started 
on the lateral parts of the chest or dewlap, 
and over the whole body. 


sometimes spread 
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Sometimes the pruritus was so intense that in 
efforts to reach inaccessible parts the animals 


collapsed exhausted. Profuse sweating was 
recorded and the pulse rate was as high as 
170 per minute, Death occurred suddenly, 
usually in convulsions, Two animals which 
were al for 15 days and showed less violent 
symptoms recovered. In none of the affected 


animals did there appear to be any difficulty 


in swallowing, 


Burgeraaf and = Lourens inoculated = two 
cattle with virus, one subcutaneously and the 
other intravenously, The former animal 
showed the first symptoms eight days later, 
intense pruritus at the site of injection, ex- 
citement, profuse salivation, grinding of the 
teeth, accelerated pulse and respiration, and 


it died 18 hours later. The latter became ill 16 


days after the inoculation, showed agitation, 
loss of appetite, excessive salivation, grinding 


of the teeth, profuse sweating, pruritus in the 
chest region, and weakness of the hindquarters, 
and death ensued in 36 hours, They note that 
the different symptoms observed in these two 


experimentally infected animals were the 
counterpart of those observed in the two 
groups of cases occurring under natural con- 


ditions, 

Shope (1931) recorded that a calf inoculated 
subcutaneously with 15 cc, of a 66 per cent, 
suspension of rabbit brain virus developed 
typical symptoms, after an incubation period 
of four days, “ simulating in all respects the 


spontaneous disease "and the animal died 44 
hours later. 
SHEEP. 

Symptoms observed in an outbreak of the 
disease among sheep have been recorded by 


The symptoms recorded were, 
excitement, gnawing at 


Marcis (1988), 
an anxious expression, 


hind legs, seratching of a part of their body 
with the feet, rubbing against objects, licking, 
biting and pulling out of wool, After atime 
the animals became weak and remained lying 
down: some had salivation and a serous 
secretion from the nostrils and some animals 


showed a nervous trembling. All the sheep 


died eight to 24 hours after first showing 
symptoms and in a period of ten days, 48 


the disease started first in 
stage of pregnancy. 


sheep succumbed : 
ewes in an advanced 
Kéves (1935) states that if sheep are infected 
experimentally by the subcutaneous or intra- 
Inuscular route, pruritus is not confined to the 
site of inoculation but the animals bite and 

‘atch other parts of the body and die sud- 
denly. Schmiedhoffer (1910) succeeded in’ in- 
fecting two sheep by the subcutaneous inecu- 
lation of virus. Symptoms developed on the 
fourth day—loss of appetite, temperature 
raised about 19°C. and the animals licked the 
site of injection, bit and tore at the wool and 
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died from exhaustion about 20 hours later. 
Virus was recovered from the blood serum but 
not from the brain of the infected sheep, 

The symptoms recorded in sheep affected with 
Aujeszky’s disease resemble those described in 
“scrapie” (“La Tremblante” “ Traberkrank- 
heit”) in sheep, but the duration of the latter 


disease, i.e., after symptoms are first observed, 


is much longer; it may be several weeks or 
months. Although there are many other points 
of difference between scrapie and Aujeszky’s 
disease in sheep, yet the latter fact would in 
itself not be sufficient for differentiation of the 
two conditions since attention has already been 
drawn to the fact that cases of recovery from 
Aujeszky’s disease following upon a_= more 
prolonged illness have been recorded, e.g., in 
cattle, and according to (v. infra) Gerlach and 
Schweinburg’s (1936) observations it would 
appear that certain hosts, e.g., even the very 
susceptible rabbit, may sometimes have a non- 
fatal infection (not unaccompanied by severe 
typical symptoms). Aujeszky’s disease is recog- 
nised as a very insidious disease only in the 
pig, but it may be that the virus may undergo 
modifications in certain conditions with a 
resultant change in the clinical picture even in 
very susceptible hosts in which the disease is 
usually almost invariably fatal. 

Pics, 

Although in all other animals there are 
usually symptoms of pruritus and = nervous 
involvement, in the majority of cases pigs have 
only a mild febrile illness, and pruritus and 
nervous symptoms may be entirely absent. If 
nervous involvement does supervene, usually 
only in about five to ten per cent, of cases, 
there is a high temperature, sleepiness and 
vomiting. ‘The animals become very weak and 
appear to be on the point of death, but in most 
cases they recover after three to four, more 
rarely, six to eight days’ illness, Some pigs 
Inay show more severe symptoms, they will not 
rest, have a frothy saliva at the corner 
of the mouth and are unable to drink owing 
to paralysis of the pharynx, Kéves” and 
Hirt (1934), Koéves (1935). There may be 
opisthotonus, spasms of groups of muscles, 
trembling of lips, paralysis of certain 
regions of the body, or even general convul- 
sions. The above authors state that in some of 
the cases observed by them, there was apparent 
paralysis of the internal muscles of the fore- 
legs, the animals holding their legs wide apart 
and the head resting on the ground. Other 
animals may show great neryous excitement, 
run into objects, attempt to climb the walls of 
the sty, grind their teeth, and utter plaintive 
cries, There may even be bleeding from the 
nose and a haemorrhagic diarrhoea, 

Although the temperature may be raised at 
the beginning of the nervous type of disease it 
soon falls to normal and remains so, Shope 
(1931) inoculated two pigs subcutaneously 
with virus; no pruritus was observed in either 
animal. One of the pigs appeared to have an 
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acute encephalitis, It lay on its side and had 
clonic convulsions and profuse salivation. 
After 24 hours it began to improve and could 
rise, though the hindquarters were weak and 
the gait unsteady. Recovery was complete. 
The other pig showed no evidence of involve- 
ment of the nervous system, It had a febrile 
reaction, did not eat, and lay listlessly in the 
sty, but recovery was soon complete. 

Docs. 

Only very meagre = descriptions of — the 
disease in the dog, as occurring under natural 
conditions, are available, This is probably due 
to the fact that the disease is rapidly fatal 
in this species, It is reported that in spon- 
taneously occurring cases of the disease in the 
dog, or in dogs infected by feeding, the animals 
often rub or bite their lips until blood flows, 
and the itching appears to be localised to these 
sites. The pruritus increases rapidly, the 
animal utters plaintive cries, It has been 
stated that later paralysis of the larynx and 
pharynx has been observed in some cases. The 
affected dogs all die. 

In animals infected experimentally, subcu- 
taneously or intramuscularly, symptoms usu- 
ally begin after about three days. The dog 
appears frightened and utters plaintive cries. 
He bites and licks the site of inoculation, the 
pruritus increases rapidly, the animal becomes 
gradually weaker and is dead in 24 hours. 
Cloniec spasms may occur. The temperature 
may be raised before symptoms of pruritus are 
first observed but it falls to normal later, 
CATS. 

The symptomatology of the disease in cats 
is similar to that observed in dogs, Animals 
inoculated intracerebrally develop) symptoms 
after an incubation period of two, three or 
four days. There is a change in behaviour, 
they refuse to eat, remain in a corner, the back 
raised higher than the head, and the hair. 
especially in the lumbar region, stands erec?,. 
The cat does not become aggressive. Saliva- 
tion is increased. Clonic spasms or general 
trembling may be recorded. Crises due to 
involvement of the central nervous system are 
observed, the animal loses its equilibrium and 
falls to the ground. Death occurs in two to 
three days after the first symptoms, Cats 
inoculated subcutaneously or intramuscularly 
with virus develop symptoms about two. to 
five days after the inoculation. There is an 
intense pruritus especially at the site of the 
injection, which they bite and scratch, and 
death occurs in two to three days, 

Rapsits. 

The symptomatology of the disease in the 
rabbit is very’ variable and is influenced by 
the route of inoculation of the virus, The 
disease is rapidly fatal once symptoms have 
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developed. An intense pruritus chiefly local- 
ised to the site of inoculation of virus is the 
‘cardinal feature after subcutaneous, intra- 
dermal or intramuscular inoculation, or after 
inoculation of virus into the anterior Chamber 
of the eve (incubation period 36 hours” to 
three days on an average). After intracerebral 
inoculation (average incubation period 20 
hours to 50 hours) symptoms may be chiefly 
those associated with meningeal involvement, 
a paralytic form is sometimes seen or a true 
encephalitis of an herpetic type may be noted. 
It is not uncommon for rabbits to be found 
dead without any symptoms having been ob- 
served, After intravenous inoculation the 
syinptoms vary, about 40 per cent. of animals 
die suddenly or show a_ peculiar restlessness 
and anxious expression with shallow breathing 
before death, The remainder develop pruritus 
usually on the flanks or on some part of the 
trunk or limbs before succumbing to the 
disease, 
Post-MortTEM FINDINGS 

The first lesions noted on the autopsy of 
animals dead of Aujeszky’s disease after in- 
fection under natural conditions, or by subcu- 
taneous, intradermal or intramuscular inocu- 
lation under experimental conditions, are those 
of the skin resulting from the rubbing, biting 
and scratching due to the pruritus. The skin 
of the affected region is denuded of hair, dark 
and haemorrhagic. When the skin is incised 
a red serous and = occasionally gelatinous 
material is encountered in the greatly thick- 
ened subcutaneous tissue. 

The lungs may appear normal, or, in sheep, 
pigs and cattle at least, show an oedematous 
type of congestion, In rabbits infected sub- 
cutaneously, intradermally, intramuscularly or 
intravenously, and sometimes in rabbits inocu- 
lated intracerebrally if they have not died too 
early, the lungs show oedema with haemor- 
rhagic areas or imtense congestion varying in 
size from spots a millimetre or two in 
diameter to areas occupying a_ lobe, several 
lobes or the whole lung. These intense 
haemorrhagic pulmonary lesions would in 
themselves appear to be quite sufficient ‘to 
account for the death of an animal even if 
other lesions were not present in nervous or 
other tissues. Galloway (1936) has found 
these lesions to be a very noticeable feature in 
young Dutch or Himalayan rabbits, and 
although Hurst (19388) has stated that these 
morbid changes are not necessarily related to 
the presence of virus, this has not been the 
experience of the former worker, and the 
lungs could be used as a rich source of virus, 
Elford and Galloway (1936), if severe lesions 
were present. There may be petechial 


haemorrhages in the heart and an increase of 
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pericardial fluid in animals dead of the 
disease and petechial haemorrhages are seen 
in the thymus, 

Apart from a moderate injection of the 
Ineningeal vessels, nothing abnormal is” en- 
countered usually in the central nervous 
system on macroscopic examination. 

The internal organs imay show a slight con- 
gestion, but there are no lesions which could 
be considered as specific to the disease, 

litsto-PATHOLOGY 

The histology of Aujeszky’s disease differs 
considerably in different animal species, 

Although in this disease the involvement of 
the nervous system is obvious, only meagre and 
scattered observations have appeared in the 
literature as to the lesions found in the nervous 
system and the majority of these have referred 
only to vascular congestion, haemorrhages and 
sometimes perivascular infiltrations. Hurst 
(1933) (19836), however, has made a systematic 
study by neuropathological methods of the 
nervous systems of experimental animals killed 
when moribund or obtained immediately after 
death. 

In rabbits, subcutaneous, intradermal or 
intramuscular inoculation leads to local-inflam- 
mation and necrosis followed by ascending 
infection of the corresponding — peripheral 
nerve, With the onset of itching, nerve cells 
in the spinal ganglia and posterior horn of 
segments of the spinal cord corresponding to 
the site of inoculation undergo degeneration ; 
acidophilic material accumulates in the nucleus 
to produce an “inclusion” of the type seen in 
herpetic encephalitis; cytoplasmic degenera- 
tion follows and ultimately necrosis occurs. 
Similar lesions appear later in the posterior 
horn and spinal ganglia of the opposite side 
and occasionally in the anterior horn with 
longer duration of symptoms but not at higher 
levels of the nervous axis. The nerve cell 
degeneration is primary and cellular reaction 
cecurs only during the last stages of the 
disease, Nuclear lesions are found also in a 
variety of cells in the local lesion, in the cells 
of the sheath of Schwann of the peripheral 
nerve and nerve roots, in capsule cells of the 
spinal ganglia and in glia cells of the grey and 
white matter of the cord. 

Intracerebral inoculation is followed by the 
development of nuclear inclusions in the meso- 
thelial cells of the pia-arachnoid, in subpial 
glia cells and superficially placed nerve 
cells, but the lesions in the nerve and. glia 
cells are primary and may occur in the absence 
of an infiltrative lesion, 

Focal lesions of necrosis have been described 
in the liver, spleen and adrenals in the rabbit. 

In the monkey the essential lesion following 
intracerebral inoculation is widespread 
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primary degeneration of nerve and glia cells 
chiefly in the cerebral cortex and attaining its 
maximum in the first and second temporal gyri, 
pyriform are, Cornu Ammonis and island of 
Reil. 

The absence of nuclear inclusions from 
mesodermal elements in the meninges and else- 
where suggests that in this animal the attack 
of the virus is directed solely against ecto- 
dermal structures. Cellular reactions in the 
cerebral cortex are secondary to the nerve cell 
necrosis, Perivascular infiltration is most 
marked in the grey matter around the third 
and fourth ventricles where nerve cell degener- 
ation is slight. 

In the cow the lesions approximate more 
closely those seen in the monkey than those 
seen in the rabbit. Intranuclear inclusions do 
not occur in other cells besides nerve and glia 
cells, 

In the pig, although itching is absent after 
subcutaneous inoculation, the local lesion, 
necrosis and inflammation is almost as pro- 
nounced as in other animals and_= definite 
changes are detectable in the nervous system. 
Heavy cellular infiltration in the spinal ganglia 
corresponding to the local lesion is accom- 
panied by nerve cell degeneration and oecasion- 
ally necrosis, No “inclusions” are seen in 
either situation. In the spinal cord lesions are 
less severe, In the brain mild perivascular 
infiltration is evident, 

In this animal foci of necrosis were found 
in the lymphoid nodules of the spleen, 

After intracerebral inoculation meningeal, 
perivascular and tissue infiltration is more 
pronounced than in the rabbit, cow or monkey. 
On the other hand, nerve cell damage is com- 
paratively slight. No definite intranuclear 
inclusions are seen in the pig, [Hurst (1933), 
Hirt (1936). ] 

The histological findings of Hurst (1933) in 
the rabbit have recently been confirmed by 
Nicolau, Cruvielhier and Kopciowska (1937) 
and Lépine and Sautter (1937). These authors 
have also found the intranuclear’ inclusions 
described by Hurst and seen also by Traub 
(1933) in tissue cultures of the virus and by 
Mesrobeanu (1938) in the infected chorio- 
allantoic membranes of developing hen eggs. 

Although Nikolic (1982) stated that he be- 
lieved Aujeszky’s disease to be a “ variety ” 
of rabies virus not transmissible to man by 
bites of infected animals and even in one 
infected animal he had found something sug- 
gestive of a cytoplasmic inclusion and like a 
Negri body, yet Bertarelli and Melli (19138), 
Sangiorgi (19142), Folger (1932), Remlinger 
and Bailly (1984) and many others have failed 
to find any Negri bodies or similar cytoplasmic 
inclusions in Aujeszky’s disease. 
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SPREAD OF VIRUS IN THE Bopy 

The virus appears to behave differently in 
different animal species. While in the rabbit 
it is strongly neurotropic, in this animal it is 
capable also of multiplying and producing 
specific lesions in a great variety of cells 
derived from all embryonie layers, It may be 
described as pantropic. The virus may be 
detected in the circulating blood, and the virus 
Imlay be recovered from the spleen, lungs, 
adrenals, etc, When inoculated into a_ peri- 
pheral site in the rabbit it reaches the central] 
nervous system by the nerves. The virus in- 
oculated intracerebrally spreads centrifugally 
by nerve paths. The path followed by the 
virus in the nervous system is a steadily pro- 
gressive one, Inoculated intracerebrally the 
virus will spread centrifugally to the lower 
end of the spinal cord by a gradual process. 
Virus. can be recovered from the peripheral! 
herves provided it has already reached the 
appropriate segment of the cord, If the animal 
dies early the brachial nerves may be infective 
along with the cervical and dorsal portions of 
the cord, whereas the sciatic nerves may not 
be virulent because the lumbar cord is also 
non-infective, Similar observations may be 
made with regard to the centripetal spread of 
the virus when inoculated into a_ peripheral 
site. It is significant, that if an equivalent 
dose of virus be inoculated at the same time, 
into the tip of the ear, into the flank and 
into the hind foot, itching occurs first in the 
ear then in the flank and the rabbit may 
die before itching starts in the — foot. 
After intravenous inoculation the virus dis- 
appears from the blood, foci are established 
in the organs whence the virus reaches the 
central nervous system by the nerves, a fact 
which explains also why inoculation of the 
virus into a denervated area may be followed 
by the development of the disease, Hurst 
(1983) ; although Remlinger and Bailly (19383), 
Schmiedhoffer (1910) and Manninger = and 
Marcis (19837) who have been impressed by 
the presence of the virus in the blood stream 
have suggested that the virus spreads to the 
central nervous system by way of the blood 
stream and not along the nerve paths. They 
have not, however, submitted any experimental 
evidence to show how the virus gets into the 
central nervous system. Kéves (1985) stated 
that in many cases he has succeeded in in- 
fecting dogs and cats by inoculating virus into 
the lower part of the limbs after resection of 
the corresponding nerve supply without a 
modification of the incubation period, (‘on- 
sideration of Hurst’s observations provides a 
satisfactory explanation of this finding. 

Hurst (1936) states that in the monkey the 
virus appears to have no affinity for cells other 
than nerve and glia cells, and in its behaviour 
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under experimental conditions it resembles 
purely neurotropic viruses like rabies, polio- 
myelitis and Borna disease. However, it is 
possible that if instead of inoculating rabbit- 
passaged virus into monkeys. a_ virus 
“adapted ” to monkeys were employed, the 
affinities might resemble more closely those 
noted in the rabbit. 

In the pig the virus exhibits multiple tissue 
affinities, 

The fact has already been pointed out that 
animals may die, if the virus is introduced at 
a peripheral site, before the virus reaches the 
brain. Recognition of this fact and a_ con- 
sideration of the method of spread of the virus 
in the body, 7.e., by nerve paths centripetally 
or centrifugally following introduction of the 
virus by different routes, is of importance in 
searching for the virus in the nervous tissues 
of animals dead of Aujeszky’s disease. Rem- 
linger and Bailly (1937) have recently stressed 
the unequal distribution of the virus in the 
nervous tissues of animals dead of the disease. 
It .should, of course, be realised that if the 
virus is introduced intracerebrally the animal 
may die before the virus has had time to reach 
the lower parts of the cord and_ peripheral 
nerves in any great amount, and in the same 
way if the virus, gains access to the nervous 
system from a peripheral site the upper parts 
of the nervous system may contain little or no 
virus, 


('ROSS-IMMUNITY ‘TESTS 


If the disease iS observed only in pigs it 
might be confused with swine fever or perhaps 
swine influenza. Koéves and Hirt (1984) were 
greatly impressed by the similarity between 
Aujeszky’s disease as observed by them in 
Hungary and descriptions of swine influenza 
as occurring in America, They suggested that 
the two diseases might be aetiologically related ; 
however, Shope (19357) has shown that much 
as the two diseases may resemble each other 
their viruses can be shown to be dissimilar. 
Swine influenza virus is without effect when 
inoculated subcutaneously and  <Aujeszky’s 
disease virus produces fatal infections regu- 
larly in rabbits, Furthermore, swine influenza 
antiserum fails to neutralise Aujeszky’s virus 
and Aujeszky’s disease neutralising serum does 
not neutralise swine influenza virus. Swine 
recovered from influenza and proved immune 
to that disease are still fully susceptible to 
Aujeszky’s disease and vice versa. 

Shope (1935°) has also shown that swine 
vaccinated against swine fever and proved 
immune to that disease were still susceptible 
to Aujeszky’s disease, In like manner swine 
which had recovered from AujeszKy’s disease 
and proved immune were fully susceptible to 
swine fever, Sabin (1984%) stated that anti- 
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rabies serum had no apparent effect on the 
virus of Aujeszky’s disease, Gerlach and 
Schweinburg (1236) report that in serological 
tests there was no evidence that rabies immune 
serum would neutralise the virus of Aujeszky’'s 
disease and vice versa. Moreover, some rabbits 
which he reported were convalescent from 
Aujeszky’s disease were still susceptible to in- 
fection with rabies virus. Galloway (unpub- 
lished observations) has found that rabbits 
immunised against rabies virus [v. Galloway 
(1934) for method of immunisation] are still 
susceptible to subcutaneous inoculation with 
the virus of Aujeszky’s disease, Braga and 
Faria (1934) also stated that in several animal 
species they had found that vaccination against 
rabies did not protect against infection with 
Aujeszky’s disease, but gave no details of their 
experiments, 
IMMUNITY 

It is recognised that pigs and monkeys and 
to a less extent guinea-pigs are much more 
resistant to infection with the virus than cattle, 
dogs, cats and rabbits. Pigs contract the 
disease easily under natural conditions but the 
majority recover, Although — intracerebral 
inoculation of virus into pigs produces a fatal 
result, subcutaneous inoculation or intranasal 
instillation does not do so but produces a mild 
febrile illness. On recovery of affected pigs, 
their serum is found to be capable of neutra- 
lising the virus. For these tests guinea-pigs 
are usually employed, Shope (1931) (1985!) 
(1935"), and the mixtures of serum and a 
standard dose of virus are inoculated subcu- 
taneously. Although Shope (1981) stated that 
by employing smaller doses of virus and larger 
amounts of immune serum he had found it 
possible to have mixtures which were com- 
pletely neutral for rabbits, he and other wor- 
kers, e.g.. Sabin (1984'3), have not employed 
rabbits in any subsequent published experi- 
ments and the writer has found serum tests 
on the rabbit give very irregular results on 
account of this animal’s extreme susceptibility 
to infection with small doses of virus. Hirt 
(1937) has however reported, that he has 
employed rabbits for this purpose with success. 
Shope (1931) stated that on one occasion 
he observed a guinea-pig to have become 
immune to <Aujeszky’s disease. This animal 
was one of four which had been inoculated sub- 
cutaneously with virus from a cow and had 
shown no symptoms; a fifth guinea-pig also 
inoculated, died of the disease, The resistant 
guinea-pig was subsequently inoculated eight 
times subcutaneously with rabbit passage 
virus and showed no evidence of illness. Its 
serum was shown on several occasions to be 
capable of neutralising the virus. An observa- 
tion of this kind is exceptional as sublethal 
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amounts of virus do not usually immunise 
rabbits or guinea-pigs. Monkeys, M. Mulatta, 
cannot be regularly fatally infected with 
Aujeszky’s disease, Hurst (1936) found that 
some monkeys inoculated intracerebrally or 
intrasciatically with virus had no more than a 
temperature reaction and developed antibodies 
to the virus in their serum, A monkey which 
had resisted two intrasciatic inoculations was 
later found immune to an intracerebral test 
and to have developed antibodies in its serum. 
It may be found often that rabbits or guinea- 
pigs which have resisted a dose of virus, sub- 
cutaneously, which has proved fatal for other 
animals of the same species will succumb later 
to an intracerebral test dose. Braga and 
Faria (1934) state that they have seen animals 
inoculated subcutaneously with virus develop 
a slight pruritus and hyperaesthesia and then 
recover, When inoculated 21 days later intra- 
thecally or by the intraocular route’ they 
succumbed, These same authors also report 
that they had inoculated cattle several times 
with large doses of virus subcutaneously and 
some resisted three, four and even five inocu- 
lations, but later died of the disease. Similar 
observations were made in dogs. 

It is generally recognised that the rabbit is 
one of the animals the most susceptible to 
infection with this disease, Minimal infective 
(loses invariably lead to the development of the 
characteristic syndrome followed by death. 
Sublethal doses of virus do not immunise rab- 
bits or guinea-pigs. This applies especially to 
the two strains of virus “ mad itch” (Shope) 
and <Aujeszky’s Hungarian strain used by 
Shope, Hurst, Galloway, Sabin and others in 
numerous experiments in Great Britain and 
America. The recent observations of Gerlach 
and Schweinburg (1936) come therefore some- 
what as a surprise. These authors submit 
records of 20 rabbits which recovered after 
showing symptoms of the disease. The original 
doses of virus and routes of administration 
varied, Some of the rabbits even after intr- 
cerebral inoculation of a fairly large dose of 
virus did not develop symptoms until seven 
days (cf. usually 20 to 50 hours) after the in- 
jection and were ill for sometimes as long as 
eight days (cf. usually few hours to 24 hours). 
Further, these rabbits after recovery resisted 
one or several strong doses of virus given in- 
tramuscularly, intraperitoneally or even intra- 
cerebrally,. provided a_ sufficient time was 
allowed to elapse before the second and subse- 
quent doses of virus were given, and their sera 
then proved to be capable of neutralising the 
virus. In their experiments five different 
strains of virus were employed, It might have 
been assumed that their unusual results could 
have been explained by the fact that the 
strains employed were not the same as those 


| 








studied in extensive experiments elsewhere. 
However, in one experiment the strain employed 
was the “mad itch” (Shope). <A rabbit in- 
oculated with a 1:500 dilution of this strain 
intracerebrally did not develop symptoms until 
the seventh day and was ill for six days, 
Forty-two days later it resisted an_ intra- 
cerebral inoculation of a strong dose of virus, 
An elucidation of these results’ is not 
indnediately forthcoming, but it may be 
that the rabbits employed were unusually 
resistant or the strains of virus may have 
undergone some modification during experi- 
mental manipulations. In this connection, 
there is some evidence that strains of virus 
recently recovered from cases of the disease 
occurring in animals, e.g., cattle, under natural 
conditions may differ in some respects from 
strains which have undergone a long series of 
passages in an experimental animal, e.g., the 
rabbit. Shope (1931) found that his “ mad 
itch” strain from cattle differed in some re- 
spects from a strain from Hungary (Aujeszky ). 
However, [Shope (1982) ], he showed that sero- 
logically the two strains were identical and it 
later came to be recognised by different investi- 
gators that since the “mad itch” strain has 
been repeatedly passaged in rabbits it behaves 
in the same way as the “ Aujeszky” strain 
(Hurst, Galloway, Sabin, ete.). 

It can be definitely stated that no satisfac- 
tory method of regularly immunising very 
susceptible animals against the disease has yet 
been devised, 

Recently, in spite of the results recorded 
above, Gerlach and Schweinburg (1936) stated 
that they had no success in immunising rab- 
bits by those methods usually employed suc- 
cessfully in protecting rabbits against rabies, 
e.g., the Higyes method (dilution of untreated 
virus) or virus inactivated by ether, carbolic 
acid, etc. Numerous attempts have been made 
by other authors to produce an active immunity 
with virus treated with antiseptics such as 
formalin, carbolic acid, ete., but without 
success. 

Remlinger and Bailly (1987) have also 
recently stressed the difficulty encountered in 
immunising animals such as rabbits, dogs, cats, 
guinea-pigs, etce., against the disehse, Glover 
(personal communication) has informed me 
that he has attempted recently to immunise 
many guinea-pigs and some rabbits with virus 
treated by formalin, toluol, merthiolate, or 
crystal violet, virus adsorbed on to an alumina 
gel, virus incorporated in an oily base (sus- 
pension in gum acacia emulsified in olive oil 
or liquid paraffin) with entirely negative 
results. In the experiments with formalin- 
treated virus if the conditions were such as to 
completely inactivate the virus (the vaccine 
in large doses produced no symptoms of 
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disease) single or multiple doses produced no 
immunity. If, on the other hand, the con- 
ditions were such that the virus was not com- 
pletely inactivated the animals’ invariably 
died as a result of the dose of vaccine, 
although in some cases death might be delayed 
as in the case of rabbits inoculated with a 
minimal infective dose of virus, Glover has 
also found that the administration of neutral 
serum-virus mixtures failed to induce’ any 
appreciable immunity and a good hyper- 
immune pig serum which proved to be capable 
of completely neutralising many minimal 
lethal doses of virus did not afford any 
appreciable protection even when given” in 
advance of the virus. 

The writer, in collaboration with Dr. J. R. 
Perdrau (unpublished observations) made ex- 
tensive experiments in attempts to immunise 
rabbits with virus inactivated by the photo- 
dynamic action of methylene blue or proflavine 
With no success, In certain experiments 
rabbits, following upon one or multiple sub- 
cutaneous doses of completely inactivated 
virus, received a dose or doses of partially in- 
activated virus (infective only when inoculated 
intracerebrally into previously uninoculated 
rabbits) without showing ill effects, but they 
succumbed later to a larger dose of untreated 
virus given subcutaneously. 
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DOG CONTROL IN BUDAPEST 


Budapest has adopted new regulations to bring 
dogs under strict control. Every dog over two 
months old must be registered on January Ist, 
and the change of residence of its owner mtst 
be duly announced. Dogs paying a two weeks’ 
visit to the capital, however, will be exempt from 
this rule, 

All dogs must appear at the district veter- 
inary surgeon’s office before April 30th for a 
certificate of health, which will cost the owner 
one shilling. No dog is to be allowed to enter 
a public place without a muzzle and a short lead. 


The new regulations provide for the punish- 
ment of persons who ill-treat or injure their dogs, 
and forbid dogs being used as load carriers 
unless certified fit for the work by a veterinary 
surgeon. The vivisection of dogs is_ strictly 
punishable. The yearly tax for a dog in Hungary 
is 15s. Watchdogs, however, may be kept for 
only 2s, a year, but wolf-dogs, which are con- 
sidered dangerous, are taxed 25s.-—-North British 
Agriculturist, 
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Aujeszky’s Disease 


HERE appears in this issue an account 

of our present state of knowledge of 
Aujeszky’s disease (‘“‘ mad-itch” or “ pseudo- 
rabies’). It is to be hoped that the assembled 
information will prove useful to many of our 
readers, both in this country and overseas, to 
whom such matter is not readily available. 

From time to time records have appeared 
of outbreaks of this disease in several Euro- 
pean countries, Cases have also been reported 
among domestic animals in North Africa and 
North and South America, More recently 
attention has been drawn to this condition by a 
report,* based on clinical observations, of its 
possible occurrence in young cattle in North 
Cornwall in January, 1987, Following upon 
that report two practitioners in Ireland7t 
recorded that they had observed = sporadic 
cases of a fatal disease among cattle at differ- 


ent times (in 1912, 1914, 1921 and 19384) 
Which on clinical grounds they classified as 
cases of Aujeszky’s disease. In the several 


and Ireland a 
It is 
us to 


alleged outbreaks in England 
total of only ten animals was involved. 
possible that those who would advise 
guard against becoming advocates of an 
alarmist policy will hasten to point out that, 
although the clinical observations suggest that 
cases of the disease under discussion have 
occurred in England and Ireland, there is no 
experimental evidence available to support the 
suggestion and in view of the small number of 
animals involved it does not merit very serious 
consideration. To these murmurs we would 
reply that experience has shown that the 
slogan “it can’t happen here ” should not be 
those who are called upon to in- 
vestigate and advise upon the health of 
animals. It is highly important that we 
should have the fullest knowledge of diseases 
occurring among livestock in other countries, 
for our immunity from these may only be 
temporary. We should be as much on our 
guard against the possible introduction into, 
and spread in, this country of such diseases 


adopted by 


as Aujeszky’s disease, equine encephalomye- 
litis, infectious anaemia of horses, tularemia 


(there is already a suggestion of cases of this 
disease having occurred in man in Treland), 
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etc., as we are against rabies, for instance. 
It would not be out of place here to cite cases 
in point; at least two diseases seriously 
affecting the poultry industry, neurolympho- 
inatosis of fowls (“ fowl paralysis”) and 
infectious tracheitis have come to be recog- 
nised in this country only within the last 
decade, 

Although most outbreaks of Aujeszky's 
disease reported in the literature have been of 
a sporadic nature, the disease may on occasion 
apparently assume the character of an 
enzootic and relatively large numbers of 
animals may be involved, 

The wide range of animal species suscep- 
tible to infection with the virus of Aujeszky's 
disease calls for special mention, There have 
even been reports of human infection, although 
fortunately these cases have been of a_rela- 
tively mild character, 

It is to be hoped, therefore, that the review 
will serve one of the main purposes for which 
it was written, namely, “to draw further 
attention to the existence of a disease, cases 
of which might otherwise occur and escape 
detection and full investigation.” It is not 
always appreciated that while veterinary 
practitioners make most valuable’ contribu- 
tions to our Knowledge of disease by the 
accurate, detailed, recording of clinical symp- 
toms, the value of such contributions would 
be greatly enhanced if there was a_ closer 
collaboration with “their colleagues carrying 
out laboratory investigations, and if in special 
“uses diagnoses were confirmed by experiment. 
Moreover, laboratory workers are dependent 
upon their confréres in the field for material 
wherewith to advance knowledge. Quite 
apart from a consideration of the apparent 
importance of this disease, the study of its 
causative agent and the knowledge thereby 
gained is of very appreciable value to the 
workers in different parts of the wide field of 
virus diseases which cause such disastrous 
‘avages in man, animals and plants. 
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Grass sickness is stated to be taking heavy toll 
of horses again this season, and many fatal cases 
have already been reported. The Banffshire 
Journal mentions one farm in Fyvie where six 
horses died in a recent week. 
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CLINICAL COMMUNICATION 


Tetanus in a Dog 


D. R. SAHNI, M.r.c.v.s. (1A.Vv.C.) 
MILITARY VETERINARY HOSPITAL, LUCKNOW, INDIA 


For some unknown reason the dog is the 
least susceptible to tetanus of all the 
domesticated animals and it is quite rare to 
come across a clinical case. 

Subject.—A five years old foxhound bitch 
named Lovely” belonging to the Lucknow 
Hunt. 

History.—On the afternoon of February 15th, 
1938, the Master of the Hounds called to in- 
form me that he noticed this bitch, while coming 
out of the kennel towards the feeding trough, 
to be stiff and to have a staggering gait. For 
the last week or ten days she had been suffering 
from a punctured wound of the left paw as a 
result of the penetration of a spike while out 
hunting. The wound had been dressed regularly 
and was now practically healed, except for a 
tiny purulent discharge. The paw was bandaged 
when, within an hour, I saw the case. 

Examination.—The clinical symptoms ex- 
hibited were as follows: stiffness in the fore 
legs and along the back; the muscles of the 
head and neck very rigid and hard; the head 
carried straight and at a higher level than 
normal; staggering gait; dilated nostrils; both 
eyes drawn towards inner canthi (more or less 
amounting to squinting); membrana nictitans 
protruding and to a certain extent covering the 
eyes; difficulty in focusing; trismus not very 
pronounced but difficulty in swallowing fairly 
obvious; temperature, pulse and respiration 
normal; tail tucked in between the legs. The 
general appearance of the animal indicated 
great muscular tenseness and there was a 
peculiar “ fixity’ about the face.  Hyper- 
sensitiveness to the touch or other external 
stimuli was not marked. 

Diagnosis.—After having eliminated — the 
possibility of dumb-rabies (which unfortunately 
is so very prevalent in Lucknow) and strychnine 
poisoning, the case was diagnosed as that of 
sub-acute tetanus. r 

Prognosis.—Although the diagnosis was as 
above the clinical picture was sufficiently alarm- 
ing to necessitate caution ; moreover, Wooldridge 
definitely says in his book that tetanus in dogs 
is not common, and that nearly all cases are 
fatal. Therefore great hopes for recovery were 
not entertained. 

Treatment.—-Failing to find any definite 
dosage laid down for anti-tetanic serum for dogs 
in the only text-book T had, 12,000 units of anti- 
tetanic serum (Burroughs Wellcome) were 
injected under the skin. The wound was opened 
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up, thoroughly cleaned, and dressed with an 
iodine-plug. Subsequently it was dressed with 
acriflavine (1-1,000). It made an uneventful 
recovery, healing in about a week’s time. 

Except for an opening dose no other medicinal 
treatment was attempted. The bitch was given 
a kennel to herself, bedded down comfortably 
and light was cut off as much as possible. 

On February 20th I visited her again. There 
was no improvement, the condition being more 
or less exactly the same as before. Another 
6,000 units of anti-tetanic serum was injected. 

On February 28th the clinical picture was 
unaltered—neither better nor worse. Since she 
showed no signs of getting worse (the wound 
had healed up by this time) one became rather 
hopeful of recovery and further specifie treat- 
ment was dispensed with. 

Throughout the illness she showed good appe- 
tite and was kept on liquid and mashed food. 

I continued visiting her every now and then 
and it was only on about the first week of 
April that she returned completely to normal. 

It is interesting to note that most of the 
hounds suffered from similar wounds through- 
out the winter but “ Lovely” was the only one 
which developed tetanus. 

In conelusion, T would like to thank Lieut. 
Gi. E. C. Sikes, R.A., Master of Lucknow Hunt, 
and his two assistants for their keenness and 
willing co-operation. 





ABSTRACTS 
{Bovine Theileriasis in South Africa, with 
Special Reference to Theileria mutans. vr 
Kock, G., VAN HEERDEN, C. J., pu Torr, R. & 
Neitz, W. O. (1937.) Onderstepoort J. Vet. 
Sci. and Anim. Hush. 8 1 and 2, 9-125, 15 
tables, 12 plates, 7 charts. | 
In the course of East Coast fever 
control in South Africa, “ blue bodies” have 
been detected in animals from areas in whjch 
no other evidence of disease has been obtained, 
and in some cases the smears concerned have 
been obtained from butchered cattle which 
were reported to have been in prime condition. 
In order to ascertain the relationship 
between these “ blue body” cases and East 
Coast fever, the authors arranged to expose 
cattle susceptible to East Coast fever in an 
area from which several such smears had been 
received, The experimental cattle were de- 
rived from two sources; from Vryburg, where 
brown tick infestation was minimal, and from 
Kaalplaats where brown tick existed. Groups 
of these cattle were exposed during the springs 
of 1984, 1935 end 1936, and in each case a 
severe temperature reaction occurred, starting 
in some cases within 24 hours of exposure, 
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“blue bodies ” were detected in the gland 
smears of the majority of the animals for 
fleeting periods between the thirteenth and 
twenty-second days of exposure, and practically 
every animal developed a theilerial invasion of 
the peripheral blood, though not so severe as 
that occurring in East Coast fever. The 
Vryburg cattle suffered in each year more 
severely than the Kaalplaats cattle, but whilst 
in 1934, the majority of deaths were ascribed 
to an infection with B. bigemina, and occurred 
between the thirtieth and fiftieth days, in 1935 
the deaths, which reached 100 per cent. in the 
Vryburg animals, occurred between the 20th and 
30th day and were ascribed to theilerial infec- 
tion, In 19386 the experimental animals were 
exposed for only 17 days and no serious disease 
resulted, Throughout the experiments the 
Kaalplaats cattle suffered no heavy mortality. 

The symptoms and lesions of the disease in 
1935 closely resembled East Coast fever, ex- 
cept that leucopenia was not pronounced, and 
hyperplasia of renal lymph nodules was not 
a constant feature. In view of the freedom of 
the area from serious disease, and the resist- 
ance of the Kaalplaats cattle, it is concluded 
that the condition must be ascribed to Theileriu 
mutans, and that it appears that under certain 
circumstances this parasite is capable of 
causing severe disease which is indistinguish- 
able from East Coast fever. 

The splenectomy of two carriers of Th. 
mutans resulted, in one case, in a severe re- 
lapse with the appearance of numerous “ blue 
bodies ” in the glands. 

Apart from the theilerial reactions, the 
febrile reaction was peculiar in that it did not 
appear to be due to the theileria, and that 
sheep also appeared to be — susceptible. 
Attempts to transmit the conditions by blood 
or organ inoculation or by ticks were unsatis- 
factory. Full discussion is made of the nature 
of the theilerial disease, and whether it should 
be considered a relapse or a reinfection and its 
relationship to the febrile reaction, and notes 
are given on symptomatology, pathology and 
haematology. The article is a most valuable 
addition to the literature on theilerial 


infections, U. F. R. 
* ~ * * * 
[Histological Diagnosis of Swine Fever. 


SALVALAGLIO, P, (1937.) Clin. Vet. Milan. 60. 

6, 322-334. | 

Working at the experimental station for 
investigations into the contagious diseases of 
animals, the author was able to make a_ histo- 
logical examination of the tissues of 35 pigs 
infected with swine fever and to compare these 
with the tissues of 29 pigs which had died 
from other causes (erysipelas, parasitic infes- 
tation, haemorrhagic septicaemia, salmonella 
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infections) and in one case with those of a pig 
Which had been hyperimmunised to swine 
fever, and used as a producer of antiserum. 
In addition to careful bacteriological examina- 
tion of the various carcuses, as far as possible 
the actual presence of the swine fever virus 
Was demonstrated by the = sub-inoculation of 
susceptible pigs, 

The heart, spleen, liver, kidneys and other 
internal organs were examined but no histo- 
logical lesions of diagnostic value were = de- 
tected except in the central hervous system, in 
Which the characteristic lesions were most 
prominent in the cerebral cortex, and Ammon’s 
horn, In 26 out of the 35) infected pigs 
characteristic histological lesions were present, 
whilst in nine animals histological ex:umination 
was doubtful or negative. 

The lesions consisted in proliferation of the 
endothelium and adventitia of the capiliaries, 
combined with a perivascular infiltration with 
Ivinphocytes, some mast cells, polynuclear 
leucocytes and basophil monocytes, but mostly 
with histiocytes. This infiltration varied in 
intensity from being scarcely detectable to the 
surrounding of vessels with a distinet cuff of 
cells. In some cases perivascular extravas:- 
tion of red blood corpuscles had occurred. 
These changes were particularly marked in 
animals in which virus could be demonstrated. 
In the  serum-producer the — proliferative 
changes of the vascular endothelium was 
marked but the perivascular lymphocytic in- 
filtration was insignificant. 

Similar changes were not encountered in 
pigs which had died’ from other causes, except 
in certain cases of swine erysipelas from one 
area. It is suggested that in this case the 
animals were probably infected with both 
swine erysipelas and swine fever, 

It is recommended that histological examin- 
ation of the brain should be adopted as a 
routine in the diagnosis of swine fever, and 
it is considered that such examination should 
give a definitely positive result in 75 per cent. 
of infected animals. 

i se 


* * * * * 


| Weil’s Disease in the Dog and Fox. Rusarrtn. 

S. (1937.) Miinch. tierdrstl. Wschr. 88. 47 and 

48. Noy. and Dee. 556-572. | 

In 1886, Weil described cases of an acute 
infectious disease in man, characterised by 
jaundice, fever, muscular pain and enlargement 
of the liver and spleen. Thirty years later 
independent investigations in Germany and 
Japan showed that the disease was caused by 
“a spirochaete, and the causative organism 
named S. icterogenes or icterohaemorrhagiae. 
About this time the German workers described 
the first case of Weil’s disease in the dog, and 
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numerous cases have since been recorded, 
notably by Okell, Dalling and Pugh. In the 
dog the disease occurs sporadically, but in 
kennels it may assume the characters of an 
enzootic with a high death rate. The spirochaete 
is capable of penetrating the unabraded_ skin, 
but in all probability dogs contract the disease 
from rats, a large proportion of which harbour 
the spirochaete in the kidneys and expel it in 
the urine. Dogs under two years are principally 
affected, and jaundice occurs in most cases. Per- 
acute cases occur without jaundice, but chronic 
cases also show prostration and = diarrhoea 
with complications such as intussusception. The 
mortality is high. Weil’s disease also occurs 
in the silver fox, and may occasion great loss 
on fox farms. The disease usually runs a short 
course of one to two days, affects the young, 
and is characterised by jaundice and dysentery. 
Diagnosis is carried out in the laboratory by 
a search for the spirochaete, the demonstra- 
tion of antibodies or by subinoculation into 
experimental animals. 
We. aa & 


ok * Ms % By 


|Leptospirosis in Glasgow  Tripe - workers. 

Stuart, R. D. (1988.) Lancet. 234. March 12th. 

603-607. 3 tables. 10 refs. | 

Weil's disease (Leptospira icterohaemorrhagiae 
infection) is often associated with certain 
occupations such as those of miners, sewer- 
workers and fish-workers. It also occurs in 
dogs, the source of infection, as in the human 
disease, being infected rats. The author 
describes a case in a woman employed as a 
tripe-scraper in the Glasgow Corporation meat 
market. Diagnosis was made by the detection 
of agglutinins in the blood and urine and by 
the recovery of leptospira from a guinea-pig 
inoculated with urine. The organisms could 
not be detected in the urine by the dark ground 
microscope. On enquiring into the medical 
history of the other workers in the tripery, it 
was learnt that sevéral of them had been 
affected in the past with febrile illnesses, 
diagnosed either as influenza, tonsillitis or 
pneumonia. Blood samples were taken from 25 
tripe workers and examined for evidence of 
infection with leptospira. Four were found 
positive. In another worker, the serum although 
negative for antibodies to L. icterohaemorrhagiae 
was positive for antibodies to 1... canicola. This 
leptospira is carried solely by dogs in which 
it causes chronic nephritis. Human infection 
may occur but the illness is mild, variable in 
symptoms and impossible to recognise clinically, 
no jaundice being caused. In this case, the 
patient had kept dogs at home but could not 
remember being ill. 

Although the tripery was a clean and well- 
managed establishment, rats could gain entrance 











ee 
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at night and contaminate the benches at which 
the women worked. Fourteen rats were trapped ; 
of these eleven were found to contain antibodies 
in their sera and in ten of them leptospira 
were detected in stained sections of the kidney ; 
only from two could leptospira be actually 
isolated. 

The author remarks that this case is a 
further illustration of the association of damp 
conditions with the presence of rats in the 
aetiology of human leptospirosis. He also calls 
attention to the fact that jaundice is not 
necessarily evident in this infection. 

C. MeG. 


* * * * %* 


|Anthelmintic Tests, chiefly with Tetrachlor- 
ethylene, for the Removal of the Hook- 
worm Gaigeria pachyscelis from Infected 
Sheep, with Observations on the Effects of 
this Drug on Other Parasitic Nematodes. 
OrtTLEPP, R. J. and Monnic, HH. O. (1936.) 
Onderstepoort, J. 7. 2. 399-417. | 
Anthelmintic tests against the hookworm 
Gaigeria pachyscelis were made with several 
drugs. Carbon tetrachloride and extract of 
pyrethrum were ineffective and n-butyl 
chloride wasonly partially effective. Tetrachlor- 
ethylene was the most effective drug. tried 
and its efficacy was greatly increased by ad- 
ministering ten ¢c, of a two per cent, solution 
of copper sulphate immediately before the 
administration of ten c.c. of tetrachlorethylene 
mixed with an equal volume of liquid paraffin. 
The administration of the copper sulphate 
solution facilitated the passage of the anthel- 
mintie direct to the abomasum. When dosed 
three times at intervals of 10 to 14 days, 97 
per cent, of a flock were cured of hookworms 
und 83 per cent. were freed from other worms, 
Giddiness was frequently observed = soon 
after dosing and a few sheep were affected by 
tympany which had to be relieved with a 
trocar, Experiments to improve the vehicle of 
administration by delaying the absorption of 
the drug from the alimentary tract are ‘de- 
scribed, 


J. 8. 8 

% * % * » 
|The Fight against the Chief Helminth 
Diseases of Horses. (Trans. title.) 


SKRIABINE, K. I. and Scuuuiz, R. EF. (1987.) 

Bull, Office Internat, Episoot. 286-317. ] 

Skriabine and Schulz, in a most interesting 
general article on the practical control of 
equine worm parasites, disclose their prefer- 
ence for a state of complete freedom from 
worms in horses attained by prophylactic and 
eugenic measures—as has been accomplished 
for sheep in some districts of Russia. This 
“anthelmintic ” state is naturally preferred to 
dehelminthisation by the use of anthelmintics 
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—being the application to helminthology of 
“Prevention is better than cure.” Dehelmin- 
thisation on a large scale is, however, preferred 
to vermifuge treatments as the former com- 
bines therapeutic and prophylactic measures. 

After discussing the helminth fauna of the 
horse and the’ pathological effects of the 
various genera the writers deal with the 
control of each of the principal helminth § in- 
festations separately, 

Parascaris equorum infestation is treated 
successfully by doses of carbon tetrachloride 
from 40 to 60 cc. for adult horses, from 6 to 
10 «ec, for foals from three to six months and 
10 to 20 ¢.c, for foals six to twelve months old, 
given either in capsule or via the stomach 
tube, No special preparation or purgative is 
required. Carbon bisulphide is also used, for 
adults in doses from 12 to 20 ¢.¢., for five to 
Seven month foals 5 «e., seven to twelve 
months 6 «ec, and = yearlings 8S) Ge, A 
12 to 24 hour fast beforehand increases the 
efficiency but a = purgative is not necessary. 
The efficacy of both drugs in the doses recom- 
mended is from 90 to 100 per cent. 

Oxyuris equi infestation is best diagnosed by 
examining a peri-anal scraping for the charac- 
teristic eggs. No specific anthelmintic treat- 
ment is quoted but the following treatments 
are mentioned: thymol, turpentine, tartar 
emetic and carbon tetrachloride, A purgative 
should be given a few hours after treatment. 
Hygienic measures should be adopted to pre- 
vent re-infestation, 

Dictyocaulus arnfieldi infestation of the lungs 
is seldom recognised though the larvae may be 
found in the faeces. No specific treatment is 
known though’ intratracheal injection of 
Lugol's iodine has been used with some success. 
Infestation with the various genera of Strongy- 
lidae receives treatment with carbon tetra- 
chloride in the same doses as for Parascaris. The 
drug is rather more effective against the 
genus Strongylus than the other genera, 

Cutaneous infestation with Parajilaria multi- 
papillosa receives lengthy discussion, |The 
diagnosis is confirmed by the association of 
skin nodules together with the presence of 
inicrofilariae in the blood, Intravenous | in- 
jection of from 50 to 100 ¢.c. of one per cent. 
tartar emetic solution has given good results 
when repeated three times, 

Infestation of the tendons and ligaments of 
the limbs with Onchocerca reticulata and of the 
ligamentum nuchae with O. cervicalis is dis- 
cussed at considerable length. An excellent 
description is given of the lesions of the liga- 
mentum nuchae attributed to this parasite but 
it would appear that the authors are un- 
acquainted with the English work (published 
in the Third Report of the Institute of Animal! 
Pathology, Cambridge, 1933), associating the 
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REPORT 


Imperial Veterinary 
Research Institute, 
Muktesar and Izatnagar” 


The designation of the Institute has been 
changed to include the name of the branch at 
Izatnagar, Mr, FL. Ware was in charge as 
Director for the greater part of the year 
under report, and on his being appointed to 
officiate as Animal Husbandry Expert, Mr. W. 
Taylor, Principal, Punjab Veterinary Colloge, 
acted in his place. Mr. J. F. Shirlaw, from 
Punjab Veterinary College, was appointed a 
Research Officer of the Institute and placed 
in charge of the Pathology Section, but pend- 
ing the return of Mr, J. R. Haddow from leave, 
he took over charge of the Serology Section. 
No officer has yet been appointed to take 
charge of the Protozoology Section, though the 
post has been sanctioned. 

The Director’s report deals with the staff, 
supplies and services, production, instruction, 
research in general, publications and general 
matters, It is of considerable administrative 
interest and describes the scope and magnitude 
of the work of the Institute concisely, Six 
appendices provide very useful statistical in- 
formation, 

The report of the Serology Section 
(SHirtaw, J. F.) Covers a wide field of re- 
search and routine’ investigation. Experi- 
mental work in connection with anti-rinderpest 
serum and virus was continued and investi- 
gations in Doyle’s disease of fowls and fowl 
pox, strangles, goat pox, goat pneumonia, 
equine encephalomyelitis, black-quarter, an- 
thrax, equine, bovine and goat abortion, show 

'*Report for the year ending March 31st, 1937. 
(TayLor, W.) Manager of Publications, Delhi, 
India, or High Commissioner for India, Aldwych, 
W.C.2. Price 2s.] 


presence of the parasites with Brucella abortus, 
and describing the development of the micro- 
filariae in midges of the genus Culicoides, 
since there is no mention of the transmission 
of the parasite or the possibility of its pre- 
vention. 

Strongyloides westeri infestation is men- 
tioned as having produced diarrhoea and slight 
colic, ete., in foals in extreme cases, 

The writers quote a number of authorities 
but no references are given as to the publi- 
cations quoted, 
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progressive and interesting results. It is pro- 
posed to undertake the manufacture of 
tetanus antiftoxin and preliminary work has 
begun. Physiological studies continued in this 
section under several headings. It is stated 
that, as a result of studies in the nutritional 
aspect of equine encephalomyelitis, it would 
appear that mineral balance is of little sig- 
hificance as an aetiological factor in this 
disease, 

In the Pathology Section (Darra, S. C. A.) 
investigations were carried out during the 
year in Johne’s disease, mastitis in dairy 
cattle, lymphangitis in horses, swine plague 
(first recorded outbreak in India), Canine 
disorders, poultry diseases, ete, Some inter- 
esting work in connection with cutaneous 
microfilariasis in horses and cattle is recorded. 
Enzootic bovine haematuria and suspected 
toxaemia in goats were also investigated. 

Helminthological studies were continued in 
this section; 1,785 autopsies were conducted 
and the routine examination work was con- 
siderable, 

The Director remained in charge of the 
Protosoology Section, which was not at full 
strength, Dr. H, N, Ray was appointed to 
the temporary post of Systematic Proto- 
zoologist. Investigation work was continued 
in piroplasmosis, coecidiosis, ete. On the 
entomological side interesting findings in con- 
nection with warble fly investigation may 
prove to be of value to the hide trade. Studies 
in the transmission of diseases by ticks were 
continued, Large numbers of insects and 
arachnids were received for identification and 
a large amount of routine work was carried 
out. 

The report of the Biological Products 
Section (HASSAN, S. R.) deals with serum pro- 
duction, which is Gn a large scale, and admini- 
strative matters at Izatnagar. 

The Animal Nutrition Section (Sen, N, C.) 
at Izatnagar producés a first report of this 
newly constituted department, which is to 
form the nucleus of a Central Animal Nutrition 
Institute, the main function of which will be 
the study of nutrition in relation to the main- 
tenance of health, normal growth, and produc- 
tive capacity of animals in India. New build- 
ings will be ready for occupation shortly. In 
the meantime a start has been made in tem- 
porary quarters, 

A Poultry Research Section has been sane- 
tioned for Izatnagar, G. &. @, 











The house of the British Medical Association 
is to be developed further on the frontage of 
Tavistock Square and Upper Woburn Place. 
Provision is to be made for an underground 
garage to accommodate 50 to 60 cars, and there 
will be two new self-contained wings, with an 


annexe, 
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[“*Manual of Horsemastership, ete.,” 1937. 
Published by H.M. Stationery Office. Price 
2s. 6d.] 

It is refreshing to meet with a book on this 
subject in this mechanised age, when the use- 
fulness of horses, mules and camels in warfare 
is apt to be underestimated. Yet two recent 
campaigns, that of the Italians in Abyssinia 
and of the Japanese in China, have emphasised 
the necessity of a really efficient system of 
animal transport. In view of this fact, a 
volume dealing with the care and management 
of these animals in stable, camp and field, is of 
real value, “Manual of Horsemastership, 
etc.” condenses a quite surprising amount of 
instruction into a conveniently small space, yet 
the ‘“‘ potting” process has been so skilfully 
carried out that little of any importance is 
missing, and all is clearly stated, 

The book is primarily written with a view 
to the training of recruits, but it will be found 
useful to the civilian who keeps, or intends to 
keep, horses for his private enjoyment or 
profit. This applies more particularly to the 
tirst, second, and third chapters, which we 
recommend to any man who has _ sufficient 
ambition to wish to become a horsemaster, not 
merely a horse owner, The first chapter con- 
tains sound instruction in the care of horses 
when at work, and a few excellent hints on 
first-aid and the treatment of simple ailments. 
It must be remembered that a horse is still a 
horse whether he is behind the fighting line or 
in the hunting field, and in either case the 
same things will either help or injure him. 

The second chapter contains much useful in- 
struction on the fitting and care of harness, 
while the principles of equitation laid down in 
chapter three are as sound as anything we 
remember to have read on this fruitful subject. 

Altogether a practical and workmanlike 
volume, valuable alike to soldier and civilian, 
we thoroughly recommend it to the attention 
of both, 











FUTURE OF FARRIERY 


Judging by the entry of 75 blacksmiths who 
took part in the competitions at the Shropshire 
and West Midland Show at Shrewsbury, farriery 
is still a popular trade in that county. The 
workmanship was of a very high standard, which 
was only to be expected from such competitors 
as Mr. C. Perkin, of Endon, Staffs., champion of 
Britain, and Mr. John Davies, of Carmarthen, who 
has won championship after championship. 
Good smiths are becoming scarcer, but there 
seems to be quite a good future for young men 
entering the trade. It is still important that even 
the reduced number of horses on the land should 
be properly shod. “No foot, no horse” is as 
true as ever.—Farmers’ Weekly. 
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ROYAL COLLEGE OF VETERINARY 
SURGEONS 


Membership Examinations, 1938 
LIST OF SUCCESSFUL CANDIDATES 


ANIMAL MANAGEMENT 
(Continued from page 739.) 


Edinburgh 

Irwin, S. A. 

Laing, A. H. 

Laing, J. A. (credit) 
Mackinnon, D. J. 
Mason, George 
Masterton, R. 8S. 
Morton, P. E. 
Pease, I. E. 
Pollard, J. J. 

Deas, D. W. Proctor, F. J. 

Etoe, D. R. (credit) Sanderson, J. F. 
Garfitt, C. R. (credit) Smith, A. H. 

Grant, J. G. D. Smith, James 
Hagri, M. A. E. A. Stamp, J. T. 
Halcrow, Rognvald Whitehead, C. D. A. 
Heath, G. B. S. Wilson, Peter 
Heatley, David Wright, J. L. 


Agnew, J. H. 

Allen, T. H. 
Aylward, B. G. 
Barrie, N. M. 
Breckenridge, R. C. 
Brown, I. M. (credit) 
Cameron, Douglas 
Campbell, J. D. 
Cloke, J. N. 








Notes and News 


The Editor will be glad to receive items of professional interest for 
inclusion in these columns. 





Diary of Events 


June 22nd & 23rd.—R.C.V.S. Committee Meet- 
ings. 

June 23rd.—General Meeting of the Derbyshire 
Division, N.V.M.A., at Sutton 
Bonnington, at 2.30 p.m. 

June 23rd.—Meeting of the Central Veterinary 
Society, at the Royal Veterinary 
College, Camden Town, N.W.1, 
6.30 p.m. 

June 24th.—R.C.V.S. Committee and Council 
Meetings. 

June 30th.—Summer Meeting of the South- 
Eastern Division, N.V.M.A., at 
Beckenham, 2.30 p.m. 

June 80th & July 1st.—R.C.V.8. written examin- 
ations. 

July 4th.—Meeting of the Editorial Com- 
mittee, N.V.M.A., at 36, Gordon 
Square, W.C.1, 4 p.m. 

July 11th & 12th.—N.V.M.A. Council and Com- 
mittee Meetings, Royal (Dick) 
Veterinary College, Edinburgh. 

Aug. 21st-25th.—Thirteenth International Veter- 
inary Congress, Ziirich. 

Aug. 26th-27th.—Thirteenth International Veter- 
inary Congress, Interlaken. 

Sept. 5th-9th.—Annual Congress, N.V.M.A., at 
Glasgow. 
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N.V.M.A. CONGRESS 
HoTEL RESERVATIONS 


In reproducing at the end of this number of 
the Record, the list of Glasgow Hotels the 
opportunity is taken to emphasise the necessity 
for early reservation of accommodation by 
participants in the Congress if they are to avoid 
the difficulties that will undoubtedly be 
encountered in endeavouring to secure rooms 
“at the last moment.” 

* * * % a 
PERSONAL 

The following veterinary officers arrived home 

on leave during May, 1938—from Northern 


Rhodesia, Mr. H. S. Purchase; and from Nigeria, 
Mr. J. A. Griffiths, 


* * % By 
R.C.V.S. OBITUARY 
Tue Late Mr. JOSEPH PATERSON, M.R.C.V.S. 
Mr. Joseph Paterson, M.R.C.v.s., of Market 


Place, Horncastle, whose death we recorded, 
with much regret, in our last issue, was a native 
of Glasgow. After qualifying as a veterinary 
surgeon, Mr, Paterson went to Exeter. He later 
removed to Horncastle as assistant to Mr. T. 
Thompson, and on the latter’s death took over 
the practice. He was well known over a wide 
area, his practice covering a large part of the 
county. Of a kind and jovial nature, Mr. 
Paterson had a host of friends. He was a 
keen sportsman, and many years ago was captain 
of the Horncastle Cricket Club. He was also a 
member of the committee and a generous sup- 
porter of the Horncastle Walking Match. 

For the widow and adopted daughter much 
sympathy is felt. 


Dier, James, Spencer House, Cade Street, 
Heathfield, Sussex. -Died June 3rd, 1938; aged 
90 years. 

Mr. James Dier who was an “existing 
practitioner,” registered under the Veterinary 
Surgeons Act, 1881 (Section 15, i), was the oldest 
resident of Heathfield. He was a native of Crow- 
borough and a member of a family of veterinary 
surgeons. He went from Barcombe to Heathfield 
58 years ago and for about seven years practised 
as a veterinary surgeon at Goldsmith Hall, 
Marshlands Lane. It was over 51 years ago that 
he removed to Spencer House, where he had 
practised ever since. He was a keen sportsman 
and in his younger days rode as an amateur in 
— -to-point races. He was also an excellent 
shot. 

Mr. Dier was a widower and he leaves a 
family of eight. 

The funeral, which was attended by a large 
company, took place on Tuesday, June 7th, the 
first part of the service being at the Heathfield 
Parish Church, and the interment at the 
Ebenezer Baptist Chapel graveyard. 


* * * * * 


LEGAL NOTES 


Tuberculous Cow from an Accrediled Herd.— 
A veterinary surgeon’s discovery of tuberculosis 
in a cow from an accredited herd led to a 
summons at Petersfield Police Court, against Sir 
Frederick W. Young, of Fowley, Liphook, for 
failing to give notice of a cow affected with 
tuberculosis. Defendant did not appear, but was 
represented by Mr. R. R. Geach. 











Mr. G. S. Walker, veterinary surgeon, of Alton, 
stated that on May 4th he was inspecting cattle 
at Petersfield Market and found a red cow which 
he suspected to be suffering from tuberculous 
emaciation. He served a notice on the defend- 
ant’s bailiff to take the cow home, and on the 
following day he examined the animal at Liphook 
and seized it under the Tuberculosis Order. On 
May 6th he carried out a post-mortem examina- 
tion and found the cow to be suffering from 
advanced tuberculosis. It was obviously, to his 
mind, a case which should have been reported. 

P.-s. Dance deposed that on May 11th, when 
told that he would be_ reported, defendant 
replied: “I hope there will be no proceedings. | 
was not aware there was anything wrong with 
the cow. She was aged and a heavy milker, 
and never carried a lot of flesh. I bought her 
about four years ago, and she has been tested 
and passed at least ten times since.” 

Mr. Geach told the magistrates that he had 
been instructed by Sir Frederick, who ran 
Fowley Farm more or less as a hobby, to say 
that he approved of the regulations which had 
as their object the improvement of cattle in this 
country and it was a matter of very great regret 
to him that he should be proceeded against for 
an infringement of the regulations. The herd 
was inspected once every three months and the 
running of the animals was left to the farm fore- 
man and cowman. It was a matter of surprise 
to Sir Frederick to learn that there was any. 
trouble about this particular cow, she having 
been examined periodically. 

In reply to the Chairman, Mr. Geach said the 
cow was dry at the time of the last inspection. 

Mr. Walker, recalled, said the cow was in 
the market for sale. He himself inspected Sir 
Frederick Young’s herd, but only cows in milk 
were inspected. If the animal in question. was 
dry she would have been turned out and _ not 
inspected. It was quite possible that three 
months ago the cow might have looked in quite 
good condition and shown no signs of disease. 
Tuberculosis in cattle was a condition which 
sometimes came on very rapidly, but the fact 
remained that the cow was in a very emaciated 
condition and this should have been reported. 

“The Bench regard this as a very serious 
case and the defendant will be fined £10, with 
one guinea costs,” the Chairman announced.— 
Farnham Herald, 


Farmer and Slaughterer Fined.—At the Guild- 
hall Police Court, before Alderman Sir Frank 
Pollitzer, Charles Freeman, a licensed slaugh- 
terer, of Ivy House, Beccles, Suffolk, was 
summoned for being the person who sent to the 
meat market at Smithfield, for the purpose of 
sale, and which were subsequently seized and 
condemned as unfit for the food of man, one 
pig carcase, four pigs’ heads, and seven pigs’ 
plucks. Thomas Robert Kent, a farmer, living 
at Home Farm, Heveningham, Halesworth, the 
owner of the meat, was summoned for being the 
owner of meat that was deposited for the pur- 
pose of sale, and which was condemned as 
unsound. Freeman was undefended, but Mr. 
Thomas Cutting, solicitor, appeared for Kent, 
and on his behalf elected summary trial, and 
pleaded guilty. Freeman also pleaded guilty. 

Mr. W. E. J. McDonnell, the Assistant City 
Solicitor, prosecuting on behalf of the City 
Corporation, said that Freeman was the person 
who despatched the meat to market, and in 
consequence was so summoned. Kent, as the 
owner of the unsound meat, was so summoned 
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because in law it was an offence to be the 
owner of bad or unsound meat which was 
deposited in the open market for the purpose 
of sale. On March 14th the attention of the 
Sanitary Authorities for the City of London was 
called to the meat in question which weighed 
131 lb. It was examined by Mr. L, B. A. Grace, 
M.R.C.V-S., Who said that the animals concerned 
had been suffering from pneumonia, rheumatism, 
or tuberculosis. Upon that it was all taken before 
the Presiding Magistrate at the Guildhall, and he 
made an order for its condemnation. Both men 
were subsequently seen by the East Suffolk 
Police, and both made statements, 

Freeman said that he had been a licensed 
slaughterer for the past 25 years. He certainly 
slaughtered the beasts in question, and the car- 
cases were not inspected locally before despatch 
to market. He had nothing to hide, and thought 
that all meat was inspected in London before 
it was exposed for sale. 

Kent said that he bought the pigs in question 
in open market, and that he sent them to 
Freeman to be slaughtered and then despatched 
to market. He had no reason to suspect them. 
He bought them when they were alive. 

The Magistrate: Does not all meat have to be 
inspected by the local authority before despatch 


‘to market? 


Mr. McDonnell: Only when the slaughterer has 
reason to be suspicious of the animals. The 
slaughterer reports to the local authority upon 
what days he will be killing. 

On behalf of Mr, Kent it was urged that he 
had no knowledge of the fact that the meat 
was infected. He trusted absolutely in Freeman 
to report if anything was wrong with the 
animals, and Freeman had no reason to be 
suspicious. Since these proceedings had been 
started, however, the Beccles authorities had 
“tightened up” their own local regulations. 

Sir Frank Pollitzer: I look upon this as a most 
serious matter indeed. The public and citizens 
of London have to be protected from unsound 
meat, and I view these matters with grave con- 
cern. Freeman will be fined £20 and five guineas 
costs, and Kent will have to pay £10 and £5 
costs.—Meat Trades’ Journal. 


At Skipton, Simon Spensley, a retired farmer, 
was fined £27 for aiding and abetting the move- 
ment of nine cows out of an area controlled by 
foot-and-mouth disease regulations. 


* cS ok a * 


LONG DISTANCE RIDE 

The long distance ride organised last year to 
revive the pastime of exploring England on 
horseback is to be repeated this summer and 
made an annual event. The ride will start on 
August 9th and the finishing point will be Bulford 
Camp, Salisbury Plain. 

Riders taking part may leave from Taunton, 
Cheltenham, Buckingham, Princes Risborough. 
Epsom, Lewes, Christchurch, or Dorchester, 
according to their choice. Passing through some 
of the finest riding country in England, including 
the Sussex Downs, the Icknield Way, the Ridge- 
way, the Berkshire and Wiltshire Downs, the 
Vale of the White Horse, the Wylye Valley, and 
Cranbourne Chase, they will converge on the 
third day on Stonehenge and proceed from there 
to Bulford Camp. 

The distance to be covered on each route is 
approximately 100 miles in three days. Two 
challenge cups are being awarded, one for the 


THE VETERINARY RECORD. 





June 18th, 1938. 


best individual performance on the ride, includ- 
ing a handy-horse test on the final day, and 
one for the best team of three riders. Every 
rider who successfully completes the distance 
will receive a bronze plaque to commemorate 
the event. Veterinary surgeons at each stage 
will examine every horse and decide on its 
fitness to proceed. The event is neither a race 
nor an endurance test, but a pleasant ride across 
country under the best possible conditions. 
Full particulars and entrance forms can be 
obtained from the Organising Secretary, Long 
wee Ride, Country Life, 20, Tavistock Street, 





Correspondence 


Letters to the Editor should reach the Office not later than by the 
first post on Tuesday morning for insertion in following Saturday's 
issue. 

All correspondence must bear the name and address of the con- 
tributor for publication. 


The views expressed in letters addressed to the Editor represent 
the personal view of the writer only and must not be taken as 
expressing the opinion or having received the approval of theN.V.M.A. 


* bo * * 


THE MINISTRY’S PANELS 
To THE EpITOR OF THE VETERINARY RECORD 


Sir,—From the correspondence that has 
appeared in these columns, and from personal 
knowledge of the effects on those who have not 
participated in the State Veterinary Service, it 
is obvious that some adjustment will in the near 
future have to be considered. The fairest all- 
round solution would appear to be: 

(1) To draw up a list of approved practitioners 
(as was the case with herds seeking an 
accredited licence). As the practitioner has no 
claim to superannuation, the question of age 
should not debar him from inclusion, providing 
he is mentally and physically alert, and there 
are not good grounds, professionally and other- 
wise, for debarring him. In cases where a 
whole-time veterinary officer is not available, the 
farmer shall have freedom of choice from this 
list of the veterinary surgeon that he wishes to 
employ. 

(2) In outbreaks of scheduled diseases, when 
the services of a part-time veterinary officer are 
necessitated, the selection should, as at present, 
rest with the Ministry. 

(3) In the inspection of markets or sales, if 
the local veterinary surgeon is not appointed, 
the inspection should be carried out by a whole- 
time veterinary officer. It is most unfair to hand 
over this work to a part-time veterinary officer 
for it not only lowers the prestige of the local 
veterinary surgeon in the eyes of his clients 
but provides the fortunate one appointed with an 
introduction to them. The work entailed is not 
of a nature that demands the perquisites of 
youth; in fact, in view of its importance, 
extreme youth is contra-indicated. 

The panel system when introduced into the 
medical profession had not these age restrictions, 
and instead of reacting adversely on_ the 
practitioners, it has proved the salvation of the 
vast majority, which, but for their panels, would 
long ago have ceased to exist. 

It has to be remembered that, after a postpone- 
ment of three months, the Ministry had to intro- 
duce a vast system of State Veterinary Service 
when its mind was by no means free of the 























anxiely caused by the outbreaks of foot-and- 
mouth disease; and although the present arrange- 
ments are not ideal, I think that the scheme will 
sgon adjust itself to meet the wishes and the 
hopes of the profession as a whole, as there is 
not one of us who does not desire to see it 
succeed and to help it to the best of our 
ability. 
Yours faithfully, 
J. F. D. Turrt. 
Rothiemurchus, 
St. Cross, 
Winchester. 
June 13th, 1938. 


(Editorial Note——The N.V.M.A., through its 
Consultative Committee, is actively engaged in 
examining the effects of the new schemes upon 
the profession and cases of real hardship are 
immediately taken up with the Ministry of 
Agriculture. It is obvious that the true effects 
of any scheme cannot be ascertained at once and 
hence it has been agreed to review with the 
Ministry the complete scheme and its working 
after a trial period of about one year. } 

* a ae oo oh 


DISEASES OF SILVER FOXES 
To THE EDITOR OF THE VETERINARY RECORD 


Sir,—As a silver fox farmer of several years’ 
experience, I was greatly interested in Mr. 
Watkins’ paper and the discussion it evoked at 
the meeting of the Central Veterinary Society 
on March 3rd last, and which I have just seen 
published in your journal of April 23rd. 

Arising from that paper, it has occurred to 
me that the following observations on the treat- 
ment of worm infestations as practised at this 
farm might interest your readers: Lung-worm 
infestation has caused us a great deal of trouble 
and some casualties in the past, but after 
consultation with the authorities at the Veter- 
inary College, Dublin, I adopted intratracheal 
injections, consisting of two drops of turpentine, 
one drop of asafoetida and 3 c.c. of olive oil, 
with most satisfactory results. As an example 
of the effects of the treatment, I will refer to 
the treatment of a dog fox with a pronounced 
wheeze and cough and which was _ passing 
numerous lung-worm eggs in its faeces. After 
five weekly injections, the last being given on 
November 12th, 1937, the symptoms cleared up 
at once and I pelted him in January in very 
fine condition. The post-mortem examination 
made on the carcase at the College showed no 
traces of worms but there was evidence of an 
old bronchitis which had healed. 

As a routine practice I give these injections 
every two to three weeks and now I hear no 
coughing among the foxes, whereas previously 
coughing was quite prevalent. ; 

Hook-worm infestation has also been common 
with us. In addition to regular dosing with 
tetrachlorethylene (Nema), we carry out the 
following control measures. All fixed pens are 
raked up annually and the surface covered with 
straw which is lighted over the entire pen. A top- 
dressing of quick lime is then applied and the 
pen rested for six months. I am able to do this 
as my pens are duplicated and the foxes are 
transferred after “ Nema” dosing to the treated 
pens when’ these are ready. The burning of 
straw causes intense widespread heat in the 
runs and. is, I believe, more effective than any 
other form of disinfection. I have recently built 
some movable “take-apart” pens which will 
obviate fox-sick ground. All pens are cleaned 
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out daily and all refuse is burnt in an inciner- 
ator. These measures | find are giving 
satisfactory results and I would advocate their 
use. 

I had an outbreak of paratyphoid fever two 
years ago which was traced to stale meat but 
since I discarded the use of such meat I have 
not had a recurrence, 

Yours faithfully, 
M. J. O’DRISCOLL. 

Carrick Fox Farm, 

Glenealy, 
Co. Wicklow. 

June 10th, 1938. 

* SS i * * 
ANATOMICAL NOMENCLATURE 

To THE EDITOR OF THE VETERINARY RECORD 

Sir,—lI was very interested by the clinical 
communication from Mr, V. Berwyn Jones pub- 
lished in the Veterinary Record of June 4th. 

It is not, however, the subject matter of that 
article that has prompted me to write this letter, 
but the question of anatomical nomenclature. | 
am not necessarily suggesting that the nomen- 
clature adopted by Mr. Jones in his article is 
wrong—or that he is in any way to blame—but 
merely drawing attention to the fact that the 
same structures to which he refers are given 
other names by various authorities. For example, 
Mr. Jones refers to the digital and internal 
plantar arteries. These same arteries are called: 
by Sisson, common digital and medial digital; 
by Bradley, common digital and medial volar 
digital; and by M’Fadyean, large metacarpal and 
internal digital. Surely these examples are 
sufficient to indicate the confusion that might 
arise in the mind of anyone attempting to work 
out the exact anatomy of the areas referred to 
in this article? 

This is only one instance of a problem that 
should never exist-—the diversity of anatomical 
terminology. If we expect the veterinary sur- 
geon to obtain the maximum value from anatomy, 
it is high time that we standardised anatomical 
nomenclature, 

Yours faithfully, 
C. W. Orraway. 

Royal Veterinary College, 

Camden Town, N.W.1. 
June 13th, 1938. 
ok * a * 2 


METHODS OF TUBERCULIN TESTING 
To THE EpITOR OF BHE VETERINARY RECORD 


Sir,—It is to be sincerely hoped that Mr. Peck’s 
question re the use of the double intradermal 
test will not go unanswered, but if no satisfactory 
reply is forthcoming from those who introduced 
it to this country in preference to the far simpler, 
cheaper and equally effective single injection 
caudal fold test, then I hope that the N.V.M.A. 
will take a leading part in getting this well- 
proved and efficient test the official recognition 


_ it deserves. 


Dr. G. B. Brook’s article on Cattle Tuberculosis 
in Canada in the August and September, 1937, 
issues of the Veterinary Journal constitutes a 
valuable report on the progress of the eradication 
scheme there, and later the same journal pub- 
lished a letter of mine advocating the use of the 
caudal fold test, but this drew no reply. In 
view of the increasing interest now being taken 
both by the Government and the farmers of this 
country in tuberculosis eradication, I hope I 
may be forgiven for repeating some of the 
arguments I propounded there. 
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Firstly, has any large-scale experiment ever 
been undertaken to prove that the caudal fold 
test is ineffective compared to the double intra- 
dermal test? I refer particularly to the fact that 
hundreds of thousands of animals have been 
tested by the caudal fold method and all reactors 
slaughtered and carefully searched for lesions by 
a highly trained staff of veterinary surgeons at 
the abattoirs, the results being recorded and 
published. After many years of this work the 
volume of evidence in favour of the caudal fold 
test as an effective means of detecting bovine 
tuberculosis is surely overwhelming. Added to 
this are the facts that the caudal fold test 
requires but two visits instead of three, with 
consequent saving of time by the veterinary 
surgeon and lessening considerably the disturb- 
ance to the routine of the farm, no clipping and 
no measuring is necessary and animals usually 
require less restraint, 

I have not yet had fully explained to me the 
necessity for measuring the reaction to the 
double intradermal test, as the experts tell us 
that it is not the size, but the character of the 
swelling which is of importance. Some say it 
is for the purpose of recording the results, but 
of what use is a record of the size if the measure- 
ments mean nothing? 

I have here a catalogue of a sale of pedigree 
cattle giving the measurements of the double 
intradermal test which each had passed, and I 
find one with more than double the _ initial 
measurement but nevertheless “ Passed ”’; this is 
letting the cat out of the bag with a vengeance, 
for now how am I to justify my test results to 
my client: am I to tell him that the calipers are 
just the hocus-pocus necessary to instil in him 
the proper awe and appreciation of the test? 

The double intradermal test is a_ constant 
source of discussion and difference of opinion 
at veterinary meetings and it is apparent that the 
profession as a whole, as represented by the 
general practitioners, is not entirely happy in 
the application of this test. There is a suggestion 
that the efficiency of practitioners varies, as 
evidenced by Colonel P. J. Simpson’s letter in 
the Veterinary Record, of June 19th, 1937 
(Vol. 49, No. 25, p. 781), in which he appeals 
to general practitioners to “ bring themselves up 
to date in the application of the test.” 

I believe a committee of the N.V.M.A. was 
appointed some years ago to report on tuber- 
culin testing, but I have not yet seen any report 
from it. May I urge that this committee com- 
plete its deliberations and report as soon as 
possible, and if it has not been able to find 
a sufficiency of evidence to justify the sole 
recognition of the double intradermal test as the 
official method, I trust that the N.V.M.A. will use 
its influence to have the caudal fold test included 
as an official test, and thus save the country a 
substantial part of the enormous cost of whole- 
sale testing and the farming community a great 
deal of time and trouble. 

Yours faithfully, 
G. S. Murr. 


Needham Market, 


Suffolk. 
June 7th, 1938. 
te x * * x 


AN UNCOMMON FEMORAL FRACTURE 

To THE EpITOR OF THE VETERINARY RECORD 
Sir,—I enclose photographs of an apparently 

uncommon fracture of the femur of a horse. 
The subject, a seven-year-old thoroughbred 
mare, was cantering slowly when she was over- 
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taken by another horse; she shied sideways, 
hitting her off stifle on the end post of some 
railings, after which she went on for some 50 
yards and stopped. 

When seen five minutes later the mare was 
very lame and in great pain. There was a 
lacerated wound four inches long on the inside 
of the stifle joint; on the outer aspect of the 
joint, which was almost too painful to touch, 
one could feel broken bone. 

The tendo Achillis was very noticeably 
relaxed. 

The diagnosis was fracture of either the 
proximal end of the tibia or distal end of the 
femur and rupture of the crucial ligaments: it 
was confirmed on post-mortem examination, 
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The photographs show that the _ external 
condyle and part of the outer ridge of the 
trochlea were fractured. 

Yours faithfully, 


J. E. BARNES, M.R.C.V.S. 
Ceylon Turf Club, 


Colombo. 
May 26th, 1938. 


* * * * * 


ROYAL COLLEGE OF VETERINARY SURGEONS 


Election of Council, 1938 
To THE EDITOR OF THE VETERINARY RECORD 


Sir,—May I trespass upon your space to express 
may grateful thanks to all who voted for me 
at the recent election of Council of the R.C.V.S. 

I appreciate the honour, also the responsibili- 
ties conferred on me by this appointment, and 
will do all in my power to merit their 
confidence. 

Yours faithfully, 
T. WILson. 

Nantwich. 

June 8th, 1938. 


To THE EDITOR OF THE VETERINARY RECORD 


Sir,—I should be much obliged if you would 
allow me to thank those members of the profes- 
sion who voted for me at the recent election 
and to assure them that I will do*my best. 

Yours faithfully, 


W. S. MuLvey. 
37, Baddow Road, 
Chelmsford. 
June 12th, 1938. 
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HOTEL LIST 


The following hotels have been approached, and have agreed, subject to bookings being made early in the year 
to reserve accommodation for delegates to the Congress. 
of the promised reservations and not, in each case, the total accommodation of the hotel. 


CENTRAL Hore. (Licensed.) 

This will be recognised as the headquarters hotel. 
Situated in the Central Station, it can be described as being 
in the centre of Glasgow, and from which all parts are easily 
accessible by rail, tram or bus. It is also convenient to the 
river steamers. The Annual Banquet and President’s 
Reception will be held in this hotel. : 

Accommodation: 50 double and 50 single rooms at 
16s. 6d., bed and breakfast. 


Saint ENocH Hotei. (Licensed.) 
A first-class Station hotel. 
Accommodation: 10 double, 10 single at I4s. 6d., 
bed and breakfast. 


ApDELPHI Hore. (Licensed.) 
A good class commercial hotel. 
Accommodation: 10 double at 12s. 6d., bed and 
breakfast. 


NortH British Station Hote. (Licensed.) 
A first-class Station hotel. 
Accommodation: 9 double, 6 single, at 14s., bed and 
breakfast. 





The accommodation indicated represents the extent 


Tue Beresrorp Horer. (Licensed.) Sauchiehall Street. 
This is a new hotel. Built to the standard of modern 
commercial hotels, it should be very comfortable, and its 
situation is very central. 
Accommodation : 40 double, 20 single, at 12s. 6d., bed 
and breakfast. 


GranD Hote. (Licensed.) Sauchiehall Street. 
A good-class commercial hotel. 
Accommodation : 22 double, 8 single, at lls. 6d., bed 
and breakfast. 


GeorGcE Horet. (Licensed.) Buchanan Street. 
Accommodation: 80 persons, from 9s. 6d., bed and 
breakfast. 


Mores Hotei. (Private.) India Street. 
Accommodation: 64 persons. Terms: 10s. 6d., bed 
and breakfast; 4$ Guineas per week. For a stay 
of not less than three days, 15s. 6d. per day. 

This is a very comfortable private hotel in a central 
position in the city. The figures given for accommodation 
are the total of accommodation, and bookings will be 
taken in the ordinary way. 





——_————Ts> 
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The following private hotels are situated within a short distance of each other in Great Western Road. They are all well 
appointed and are within 5 minutes of the centre of the city by tram, bus or underground. 


BELHAVEN HOTEL. 
Possible vacancies : 20 to 30 people. 
Terms: Bed and breakfast, 10s. 6d., double room ; 
Bed and breakfast, lls. 6d.; single room; Dinner 
and breakfast, 15s. 


KIRKLEE Hore.. 
Possible vacancies : 10 single, 10 double. 
Terms : Bed and breakfast, 8s. 6d.; Per day, 13s. 6d. ; 
Dinner, 4s. 6d. 


GROSVENOR HOTEL. 
Possible vacancies : 10 double rooms. 
Terms: Bed and breakfast, 8s. 6d. to 9s. 6d., single ; 
7s. 6d. to 8s. 6d., double. Dinner, 3s. 6d. 


WESTBOURNE HOTEL. 
Possible vacancies : 14 rooms. 
Terms: Bed and breakfast, 8s. 6d., single; Per day, | 
12s. Dinner, 3s. 6d. 


Woop.anps Gate Hotei. 11, Lyndoch Place, C.3. 

Possible vacancies : 10 rooms. 

Terms : Bed and breakfast, 7s. 6d., single. Dinner, 3s. 
*Macray Hav. 7, Park Terrace, Glasgow, C.3. 

This is one of the student hostels. 

A minimum accommodation of 25 persons has been 
promised by the Warden, with a possible maximum of 
40 to 50. 

The charges where delegates share double rooms will 
be 7s. or 8s. for bed and breakfast, according to size of 
room. For single rooms the charge will be 9s. or 10s. 

These charges will cover the free use of the Hall Playing 
Courts, Gymnasium, Billiard Room, Baths and Sprays. 

A fine Lounge could, further, be reserved for the 
exclusive use of delegates provided the number were 
sufficient to justify this arrangement. 


*The Maclay Hostel provides accommodation for men 
only. 





The need for booking hotel accommodation as early in the year as possible cannot be over-emphasized. The 
influx of visitors to the City during the Empire Exhibition period will be very great. 


The Livestock Commission announce that, with 
the assistance of the Livestock Advisory Com- 
mittee they have prepared a leaflet setting oul 
the desirable features to be borne in mind in 
planning new markets or improving old markets, 
and that copies of the leaflet (Livestock Com- 
mission, Leaflet No. 1) may be obtained free of 
charge from the Secretary, Livestock Commis- 
sion, 1, Sanctuary Buildings, Great Smith Street, 
London, S.W.1. 


Reference to the “ serious loss” butchers suffer 
through condemned animals was made at a 
meeting of Exeter Chamber of Trade. Mr. W. O. 
Wills said the farmer and auctioneer both gol 
their money and the butcher had to pay. 


ADVERTISER'S ANNOUNCEMENT. 

Messrs. C. J. HEwiett & SON, LTD., advise us in reference to 
their advertisement regarding ‘‘ P.A.B.S.’’, which appeared in our 
issue of June 4th, that the prices have now been reduced to 4s. 
per 100 and 35s. per 1,000. 

Readers are also asked to note that by order of the London 
County Council, their address will be changed from 35-42, Charlotte 
Street to 35-42, Charlotte Roap, as frém July Ist. 


Diseases of Animals Acts 
SUMMARY OF RETURNS 














Foot- 
Anthrax. and-Mouth Parasitic § Sheep Swine 
Disease. Mange. | Scab. Fever. 
Animals Out- 
, slaugh- breaks 
Out- Out- tered as | reported Out- Out- | Swine 
Period. breaks |Animals | breaks diseased by the| Animals|) breaks breaks slaugh- 
= con- _attacked.|_ con- or ex- Local | attacked.|) con- con- tered. 
firmed. firmed. posed to Authori- firmed. | firmed. 
infection. 1 ties. | 
No. No. No. No. | No. No. No. No. No. 
Period 16th to 31st May, 1938 36 re | 128 9 4 4 40 28 
Corresponding period in 
pane 59 ss | — a Bod 6 2 51 37 
1936 im we, 24 sos | — om F 9 6 3 93 | 88 
1935 ve as iis 20 27 — — | 2 4 2 90 40 
Total Ist January to 3lst . | 
page pe 429 | 468 «=| 152 19,225 | 43 69 | 98 220 125 
Corresponding period in | 
1937 a a 358 409 | 3 262 77 114 || 116 500 309 
1936 eas par ai 237 281 4 379 68 203 | 135 933 664 
1935 iim nd nes 187 210 32 10,111 64 97 i; 178 753 355 


Note.—The figures for the current vear are approximate only: 








§ Excluding outbreaks in Army Horses. 











